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| 180 Dundas Street 


5 Toronto, ,Ontario 
Thursday, 
| Rugust 277 °1981 
| Volume XXXI 
| THE FURTHER PROCEEDINGS OF THIS. INQUIRY. 
7] RESUMED PURSUANT TO ADJOURNMENT 
| APPEARANCES AS HERETOFORE NOTED 
15) 
DR. DUPRE: Good morning, ladies and gentlemen. 
MR. LASKIN: Good morning, Mr. Chairman. 
DR. DUPRE: Counsel, are there any matterz you wish 
to raise before I raise the witness? Or the parties? 
MR. LASKIN: I don't believe so. 
20 DR. DUPRE: May I then, on behalf of us all, welcome 
most warmly Dr. Allison McDonald...welcome here in two ways - first, 
| her kindness in coming to visit with us this morning, and then more 
generally welcome Dr. McDonald back to the country because she 
re-migrated back as of last night. 
So welcome indeed back to Canada, Dr. McDonald. 
“ Miss Kahn, would you swear in the witness, please? 
DR. ALLISON DUNSTAN MCDONALD, AFFIRMED 
EXAMINATION-IN-CHIEF BY MR. LASKIN 
Q}. Drs McDonald, siyour. curriculum vitae- is in’ at 
the beginning of the compendium of articles which we have now 
o marked as exhibit forty-two, and I won't go over it but perhaps 


ka. 
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O. (contd. vou could tell all of us what your 
upcoming position is going to be in Montreal, commencing this fall? 

A. I am going to head a new team to research in 
the health of women and their children at work, for the Institute 
de Recherche sur la Sante et la Securite du Travail au Quebec. 

It hasn't got an English name as far as I know. 

Q. We certainly welcome you back. 

A. Thank (you. 

QO. Could we start your evidence with perhaps one 
of your most recent papers, and that is the paper you gave at 
Helsinki onthe American asbestos factory studies which is, I 
understand, in its preliminary stages only insofar as we see it 
in written form at tab fourteen. 

Just so that we all understand what you are looking 
at, in brief review you are looking at three factories, I take it, 
one in South Carolina which is the same factory studied by Dr. 
Dement and which you called factory A in your paper? 

A., Correct. 

Ovi Then Tactory 2. as Iounderstand it; was a 
TaCLOLrynatictLratrora, Connect icuLy 

is gloat Secorrect. 

Q. Has anyone else studied that factory in the 
literature before, to your knowledge? 

A. Not as a separate unit. It was included in 
one of Dr. Enterline's early studies, but it was not possible to 
identify the factory separately. 

OD Leen) troy ote reactor. vO Call fachory .C 
is the factory at Mannheim, Pennsylvania? 

Ax. Tet. Sa Corpecs. 

QO. (As I understand it, is that the, factory. which 
was previously studied by the NIOSH group of people, including 


Dr. Lemen, whom we have heard from already, and Mr. Wagner? 
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A. Yes, that’s; correct. And earlier by Dr. Mancueso 
from Pittsburgh. 
5 O. JAS reaa your article, in terms of the cohort 
that you looked at the criteria for entry into that cohort was 
registration by way of a social security number, and employment 


for more than one month prior to January 1, 1959? 


7 Ne Yes. 
Or TPSsaehateCcOornsecte 
10 ee Correct. 


Q. What sort of personnel did that include? Did 
that include more than people who were actually in the factory or 
on the factory floor? 
A. It included everybody, right up to the president - 


all persons mentioned in the personnel files. 


15 
Q. It could be clerical personnel, secretaries... 
A. Yes. 
QO. <L’m going *to come back a littie later on’ to some 


questions in relation to Dr. Dement's study, but just on this 
particular point, because as I read Dr. Dement's study he looked 
20| at basically employees who worked in the factory for a minimum 


period of time and I'm wondering whether you could talk to us a 


little bit about your reasoning for including in your cohort persons 
who worked anywhere inthe operation, be it in the factory or as a 
secretary or as a president? 

A. Well, the philosophy of including a whole cohort, 
25; which we had done previously in the chrysotile mines, is that first 


that if you are making a comparison between that population and an 


external population there is - which is what is usually done in 
cohort studies - you have a difficulty over the choice of a reference 
population. There can be criticisms of any particular population 
being a satisfactory reference population. 


But I suppose the main point in including a complete 
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A. (cont'd.) cohort is that if you are interested 
in studying exposure response, it's no use having the more heavily- 
exposed people alone. You want to have as big a range in exposure 
as you can in order to give you your relationship between exposure 
and response. Otherwise you do not...you are not so easily able 
to detect the relationship. 

Q. You have applied that philosophy in Quebec in 
conjunction with your husband and others who did that study, and 
aiso in relation to this study? 

A. In relation to-this study, ves. 

QO. Now, in terms of the fiber type that was used 
in these three factories, as I read your paper factories A and B 


used chrysotile, factory C used chrysotile, amosite and some 


crocidolite? 

A. ' Yes. 

Q. Can you tell us how you made...how do you make 
the determination - or how did you in this case - make the 


determination as to what factories were using what fiber type? 

A. The main...mainly through the records of 
purchase of asbestos fiber in these factories. It was actually 
very easy to find out that at the chrysotile plant A, the textile 
plant that Dement studied, and Dement also had investigated the 
auestion of the use of other fibers. With regard to Stratford, 
the Connecticut brake lining, friction materials plant, again it 
was, we very easily found out that only chrysotile had been used 
except fairly recently some anthophyllite had been used in certain 
products, in a smali number or Produccs, 

In the factory C, it was always reported that 
this was mainly a"enrysotite factory, put in fact it was generdlily 
known that a large amount of amosite was used during the war in 


order to produce insulation materials, mainly for ships. 
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KR. (Gont'd.) Itewasnmalsorknown that)thereswas a 
section at the plant which manufactured crocidolite. In fact, one... 
5| it was a very dusty process and when they introduced this process 
they didn't want to have it with the rest of the plant, so they rented 
an opera house in downtown...an old opera house...in Mannheim, and 
they called this the blue. This was generally known as the blue. 

But when I got along there to check out what the 
' actual, what the periods were when the different fibers were used, 
Ll got them to get out the old lists of purchases and we found that 


away back in 1925 very substantial amounts both of crocidolite and 


of amosite were purchased, and obviously used in manufacture because 
there were subsequent purchases in following years. 
So I concluded that from 1925, some of the workers 
46! there were exposed to crocidolite and amosite, as well as chrysotile. 
O.. Lim looking at the NIOSH article on this 
particular plant, which you may be familiar with and which we have 
already put in our record as part of Dr. Lemen's list of articles 
at tab six, and could I just read to you their description of what 
they say was the fiber type that was used in this plant, and then 
20 perhaps I could ask for your comment on it? 
ae A 
Ov aslilm reading trom page 133, and I'll give it 
BO. A.OUse Teja, minute. 


They say this: 


"The plant under study began operations in the 


early 1900's, and historically used three different 


25 


kinds of asbestos - amosite, chrysotile and 

crocidolite. Chrysotile was and is used in all 

departments in the plant involved with asbestos, 
. which included textile, friction and packing 


30 departments. Chrysotile constituted over ninety-nine 
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a McDonald, in-ch 
QO. (Gong.a.) 9 Spercent per vear of the total 
quantity of asbestos processed, except for three 
5 years during World War II. 
| During these three years, 1942 through 1944, amosite 


was selectively used to a limited extent because of 


naval specifications, and during these three years 
utilization of amosite increased from one percent to 


approximately five percent of the total quantity of 


10 asbestos used per year, and after the war amosite 
| use dropped to less than one percent. Crocidolite 
| asbestos was processed to a very limited extent 
in this plant. Its usage was always less than 

One percent of the total quantity of asbestos 

‘i consumed, even during the war years". 
| The reference they give appears to be a personal 
| communication from someone named Weaver. 

Do you want... 
Aac iNOgel &thunkel akriowrthat: 
| In fact, it was after I had read this paper that 
20, I started studying this factory, and I went to Mr. Weaver, who is 
in charge of environmental control, and it was he who, with 
digging out the purchasing records, was able to produce this 
evidence that in fact this had started very much earlier, that it 
had started in 19253 
56 I think as far as the point of the amount of 
amosite and crocidolite, of amphiboles, relative to chrysotile, 
| that one needs to remember that in fact quite small amounts of 
these amphiboles have caused mesotheliomas. 
We have an example in our chrysotile miners study 
because there was a small factory there, and a very small amount 
30; of crocidolite was imported in the war years to manufacture gas 


masks. It was over two years, and we found a number of mesotheliomas, 


- 
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A. (cont'd.) I think it was five mesotheliomas, 
resulting from this one small process using a small amount of 
crocidolite, so I would say that you should ignore the fact that 
ninety-nine percent maybe...I don't think it was as high as that... 
but a large amount of the asbestos processed at Mannheim was in 
Fact chrysotile. 

The fact that any reasonable quantity of the other 
fibers then were processed there creates a completely different 
Situation and it could very well be responsible for mesotheliomas. 

Q. When you say the percentages may not be quite 
as high as ninety-nine percent, but are very high, have you or are 
you in the process of attempting any breakdown along those lines? 

A. Not immediately, although what I am doing at 
the present time is doing work on the work histories of all the 
persons who have worked, who were in my cohort, and in the course 
of that I am going to try to get my colleague who is in the 
environmental side to work out how many...he will have a record of 
which processes included amosite and crocidolite, and I hope that 
we should...we are not going to be able to do a very clear 
distinction, but we are hoping to make some distinction, and I think 
at that point we shall have some idea of the relative...certainly 
of the numbers of employees and possibly of the quantities, but 
i am not studying that directly. 

I have seen, actually, the purchase records, but 
I'm afraid I haven't calculated the proportimof chrysotile. 

Q. I take it that you are presently working on 
exposure data and quantitative dose-response relationships, although 
at this preliminary stage in terms of tab fourteen there is no 
such exposure data? 

= A.) Yes. 
Q. Are you working from the same data base as 


Dr. Dement worked from in relation to his study? 
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A. Yes, exactly, because that is the data that was 
available at the plant. 

On Can vous just tell usibriefly, because it may 
help us evaluating Dr. Dement's paper, what is the data source that 
you do have in terms of exposure information? 

A. From three sources. One is the company's own 
measurements, but for the early period - particularly in the 1930's - 
a number of surveys by Metropolitan Life, and also some surveys by 
10| the government. 

Q. If we turn to page four, where you talk about 
the identification of mesothelioma and your finding that there was 
Oniy,-one case in factory A, and I take it from reading ,your article 
that it's the same case that Dr. Dement reported; none in factory 


B and eighteen in factory C? 


bi A. Yes. 

Q. Are those death certificate figures, or are 
those figures derived from going behind the death certificates, 
as it were, and looking for best evidence? 

A. Well, they are not figures derived from the 

20| Way the death certificates are coded, because on the seventh 


revision you can't distinguish mesotheliomas from other tumors. 

They are derived from inspecting, reading through all the death 
certificates carefully and extracting all those in which a malignant 
mesothelioma was reported. 

I have not done any 'going behind' the diagnosis 

25; at the present time, although I hope that I may be able to do so 
in future. 

O. So that, sustieo J understand, in. terms of 
the kind of analysis that you have done in Canada and in Quebec 
in consulting pathologists and so on and so forth, that as yet 
has not been done in respect of this cohort - or these three 


cohorts? 
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A. This is exactly the same as we did in our 
chrysotile mining study, but when I studied a cohort of workers 
who had been putting together these gas mask...who had been making 
these gas mask filters of crocidolite, or putting them together, 
in that study I went behind the data and I obtained the best 
information I could about mesotheliomas. 

So it's different in those two studies. 

Now as far as the ascertainment of mesotheliomas 
reported by pathologists in Quebec, we have also taken as many of 
those as we possibly could obtain material and information about 
and had those submitted to the Canadian Tumor Reference Center 
panel. So that these all vary slightly in the way in which the 
diagnosis was confirmed. 

Q. In terms of the eighteen mesotheliomas in 
factory C, do you yet have any information as to whether any or 
all of those eighteen were exposed at one period of their 
employment to amphiboles - either amosite or crocidolite? 

A. No. No information at all on that exposure, 
on where they were exposed. Only on the duration of work in the 
plant. 

Q. Just another general question that comes up 
from one of your other publications where I think you made the 
observation that in respect of chrysotile exposure and mesothelioma, 
I take it your judgement is that chrysotile will far less 
frequently cause mesothelioma. I believe you also observed that 
the latency period may well be longer, and I'm wondering whether 
there is any...whether these cohorts later in time, particularly 
cohorts A and B, may demonstrate some mesotheliomas? 

In other words, is there a long enough latency 
period in respect of most of cohorts A and B? 

A. Well, if we are talking about the difference, 
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- 12 - McDonald, in-ch 
A. (cnt'd.) the cases of mesothelioma in the 
chrysotile miners and millers compared with factories in general, 
5, and these factories I am studying in particular, there is not only 
oa big difference in the latency period, but there is also a 
difference in the site of the mesothelioma. In the chrysotile 
cohort we only found pleural mesotheliomas. In the factories, 
we found both pleural and peritoneal mesotheliomas in varying 
| proportions. 
10 But, could I ask you to look at one table which 
| I think might help in this regard, in the paper on mesothelioma 
in Quebec? Then I'll answer the last part of your question. 
Q. I saw a reference to it somewhere myself, I 
think. Page 676, I think, of tab eleven. 


zal A. Eleven, right. 
| On, Pace. 67.6. 
A. Bivvyouscould look at stables. 
| Qu, Is that the table,.table.two? 
Pnee et Oil t iG 1. 
You will see on the bottom line there, the chrysotile 


201 mines and mills, these were all sixteen cases of mesothelioma 
which we have identified as having worked in the chrysotile mines 
and mills. This excludes the...we had five additional people who 
had only worked in the factory at Asbestos. They are excluded. 
They were exposed to crocidolite. 


So these are chrysotile only in the mines and 


a mills, and you will see that the latent period there is extremely 
long. 
If you look at the factories in Quebec, where 
factories.B and.....factories »,A,.Byvand .C, ,you jwillysee that factory 
A was the one at Asbestos, Quebec, and that was a limited 
39, ©xposure to amphibole, to crocidolite. But factories B and C have 


had an extended exposure to amphiboles, and you will see in 
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AS \cone Gd.) tacecory & thac in fact the number, 
of mesotheliomas was greatest between thirty and thirty-nine years 
after exposure, and appears to be going down again. 

Whereas in the chrysotile mines, the number 
increases with increasing duration from first exposure. ; 

So I'll say in answer to your question, I think it 
very unlikely that in the manufacturing setup there may very well 
be something different in manufacture compared with mining. 

I would be very surprised to find cases of 
mesothelioma later if there hadn't been any earlier. 

Q. Is there any biological or medical explanation 
tiae you might be able to help us with as to why...weli; first of 
all why the latency period is longer, and second, why chrysotile 
appears from your studies to produce pleural mesothelioma, and 
the amphiboles more often peritoneal mesothelioma? 

A i Chink. S Vere GLiTicuee tO. be cure. anpouc 
things. I think we have to remember that there is the possibility 
that these chrysotile cases were not really mesotheliomas. We 
haven't been able to have some of these studied by the panel. 

I think that is one possibility, that a number 
of these cases are not the same sort of tumor as we see generally. 
Otherwise, I really...and I'm very suspicious over this question 
of a difference between pleural...in proportions of pleural and 
peritoneal mesotheliomas, because there doesn't seem to be any 
reason why you should not get peritoneal mesotheliomas in 
heavy chrysotile exposure. 

I suppose the answer is that I don't know, but I 
think there are different, various possibilities to explain this 
difference, among which is that we are not looking at the same 
£UMOr. ~ 

That is to say that the mesotheliomas...you see, 
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- 14.- McDonald, in-ch 
A. (cont'd.) not all the mesotheliomas diagnosed 
are confirmed by pathologists. In fact, in the province of Quebec 


5| Of mesotheliomas reported by pathologists, of all of them, only 
fifty percent were approved by the mesothelioma panel, so that you 
always get a proportion of mesotheliomas that are not really 
mesotheliomas. 

Now, that may differ in different settings, and 
in an asbestos mining population mesothelioma is likely to have 
10| been searched for rather carefully. In fact, we know it has been 
searched for rather carefully because reports came in 1960 of 
the South African mesotheliomas, and they started considering 
whether there were cases in the mines. 

DR. MUSTARD: Can I ask a question here? 

15 ME) LASKIN«e. Sure: . 

DR. MUSTARD: Do you have an assessment of 
the history of when the diagnostic capabilities of medicine 
recognize the importance of mesothelioma and therefore the 
pathologists, etc., started to apply more rigorous criteria 


to the diagnosis by jurisdiction, for example, did Quebec become 


20| alert and apply a rigorous criteria in the fifties, sixties or 
seventies and in the United States, in Pennsylvania, did it occur 
at the same time or later? Do you have any feel for that? 

THE WITNESS: No. I think I haven't any feel 
that there is any general pattern. I think what one can see is 


that in an area where some cases appear, the pathologists in that 
25 


area are sensitized and are...become much better in their 
diagnosis of mesothelioma. 

DR. MUSTARD: Could you tell us when you feel that 
the diagnosis of mesothelioma and distinction from lung cancer 
became well done in Quebec? 

30 THE WLTNESS: “2 think At is a@iways difficult to 


distinguish between a peripheral adenocarcinoma, peripheral lung 
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THE WITNESS: (cont'd.) cancer which spreads into 
the pleurae, and mesothelioma, and even metastases from some other 
tumor, unless a very thorough autopsy has been undertaken. 

But I don't think that in Quebec generally there 
is any very good consensus about the diagnosis of mesothelioma. 
Each pathologist develops his own criteria to some extent, and 
it is only where you get in groups who see a number of cases that 
they improve. 

I think the whole thing is very hit and miss, 
ana°I don't’ thank ’at®has changed. 

And I think that it does look as though, the 
possibility that Quebec pathologists in general have overdiagnosed 
mesothelioma - based on our experience at ascertaining cases from 
pathologists, we got a rather high number all over the province 
of Quebec, but half of those were rejected by this panel of 
pathologists. 

DR. MUSTARD: All right, let me give you an 
impression I've had, based not on any solid facts. My experience 
in medicine would suggest in the 1950's, the alertness in 
ascertainment of mesothelioma would have been at a very low level 
in general, throughout the people involved in the system which 
would lead to an emphasis of one form of diagnosis more than 
another, possibly. But in the sixties, it seems to begin to pick 
up with a heightened awareness which may have swung the diagnosis 
the other way, and I'm trying to get some feel as to how that 
would influence the information we have received about recording 
the incidence of mesothelioma. 

Yowlare Unta..c 

THE WITNESS: I'm sure you are right, but I find 
it very difficult to see general) patterns. 

- DR. MUSTARD: That leaves me still an uncomfortable 


feeling, but that's fine. 
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- 16 - McDonald, in-ch 
MR. LASKIN: I'm sorry. Go ahead, Dr. Uffen. 
DR. UFFEN: Having interrupted you here, could I 
eS. ask a little one yust ter Clarrrscarron: 
I find myself concerned about small numbers, in 


drawing conclusions from small numbers. I guess you have worried 


Over this. 
A few minutes ago I think you mentioned that 


with respect to factory A, that the rate may be declining in the 


10; older age groups because it went from two cases in the age group 
twenty to twenty-nine, and three cases in the age group thirty 
to thirty-nine, and then none above: that? 
THE WITNESS? “Novc. 
DR. UFFEN: Have I got that right? 
‘a THE WITNESS: “No, “could ‘I just tell you those are 


not age groups. Those are intervals from first exposure, and 
perhaps it becomes clearer if you look at the diagram. 

DR. Urfow. Ol7r, LmPsorsy . 

THE WITNESS: The diagram on page 677. 

DRY UFFEN?” Thanks.” I"m sorry. “I wsed “the wrong 
20; expression. 

THE WITNESS: © Yes. 

DR. UFFEN: Interval from employment. 

To take the case between thirty and thirty-nine 
years, there were three of them in there. What's the possibility 
that a person was employed thirty-eight and a half years...on the 
- other hand if he had been six months longer, or a little over that, 


he might have fallen in the class forty to forty-nine years of 


employment. 

You know, a slight shift in the amount of 
employment would have made it read two, two and one, instead of 
39| two, three and zero? 

THE WITNESS: Yes. 
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- 17 - McDonald, in-ch 
DR. UFFEN: Then you wouldn't come to that same 
conclusion, would you? 


5 DHE CWLTNESS #6 Dithinkfvyourare right rin csayangtthat 


you can't conclude that the cases have declined in the cohort. 
I would only say that those figures are compatible with mesotheliomas 
having occurred in the period twenty to forty years after first 
exposure, and although many people have now been exposed for more 
than...were exposed more than forty years ago, in fact no more 
10 cases appeared. 
| But you are quite right that you can't really 
conclude much from those. 
I think it's clearer if you look at the diagram 
on page 677, that these were the periods of employment of those 
| five mesotheliomas, and they all did hit that short period which 
al is marked in the dotted vertical lines, when the crocidolite was 
used. It fits in, but it is not in itself at all strong evidence. 
MR. LASKIN®©® OfVidvmagoingotoacome back, actually, 
to that study. 
| Could I just ask you another question for 
3 clarification, and it may be I'm behind everybody else in the 
world, but could you tell us, or tell me in any event, in a little 
detail what the mesothelioma panel is and who is on it and what 
its expertise is? 
THE WITNESS: A. The Canadian Tumor Reference 
Center was set up by the Canadian Cancer Society or Association 
25 | and supported by them. They have set up, as required, a number of 
panels, particularly for rare tumors, and one of these panels 
that was set up...I don't know exactly when, but quite a long 
time ago when the importance of the diagnosis of mesothelioma was 
made, under Dr. Desmond Magnar, who is now dead, and he invited 
other pathologists who were interested and had some experience in 


the diagnosis of mesothelioma to become members of the panel. 
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A. (cont'd.) So they receive material and information 
about the clinical history of the case in Ottawa, and they send out 
similar slides and the copies of the material to this group of 
pathologists - about six in number - and get their opinion on these 
cases. 

This is without any information about occupational 
Hustory. 2k Ss just Om one nistological and Clinical. course. 

Now, about three or four years ago one of the world's 
experts in mesothelioma came as head of the Canadian Tumor 
Reference Center, and that is Dr. McCawhee. He had a very long 
experience in England with mesotheliomas, away back to 1960 or 
so, and he took on this job four years ago and he has done quite 
a lot of the assessments in this series. 

But the expertise of the various pathologists in 
the group is not rigorously measured, you know, rigorously 
evaluated. But it is a group of pathologists who acquire experience 
by getting a lot of cases to review and look at. 

Q. Just coming back and finishing the question 
that we started with, are there any other...apart from the 
explanation which you have suggested that they may not be 
evaluating the same tumor all the time...are there any other 
explanations that you may wish to give us or suggest to us that 
would explain the pleural/peritoneal dichotomy, or indeed your 
observation of the longer latency period with respect to 
chrysotile-inducal mesothelioma? 

A. No. I think it would be unwise to sort of 
take the evidence too far. You can only say that when you are 
looking at it, that we are looking at something which looks rather 
different because of its long latency and because of the fact 
that these are pleural tumors and we don't have any peritoneal. 

We're pretty sure that we are not missing peritoneal 


tumors because we have inspected the death certificates very 
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- 19 - McDonald, in-ch 
A. (cont'd.) carefully for the possibility that 
there were any missed tumors. 
As I say, I can only say that they look different 
and they are not just the same as the other more typical 


mesotheliomas. 


Q. Coming back to tab fourteen for just a minute, 
do we know what the breakdown of the eighteen mesotheliomas in factory 
C is, as between pleural and peritoneal? 

10 A. .t don't offhand, and I don"t suppose I put it 
in the paper. But a guess, I think it might be about fLECVR ELEC: 

You can tell...the cases are listed in the 
NIOSH paper by Robinson. Perhaps we could check on ENae DON © at 
you want the answer, because that's probably virtually the same 
cases. 

15 QO. Why don't we check on it at the break and 
Bolli find it .out. 


Can I just ask you a few more questions about 
this study and perhaps in relation to Dr. Dement's paper? 

First question I would like to ask you concerns 
on the use of a reference population in relation to calculating 
standard mortality ratios. Can you, first of all, tell us what 
reference population you used in calculating your SMR's? 

A. I used the reference populations of the 
States in which the factories were located. Not because I thought 
those were in each case necessarily the best, but because it was 


25 at least a standard way of looking at these three factories. 


The fact is that the, Pennsylvania is a very big 


state and it might well be more correct to relate the factory to 


one part of Pennsylvania, but it wasn't possible to do this. 
Connecticut and South Carolina are rather smaller 
states and I feel that those are the best populations with which 


to compare the cohorts. 
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A. (cont'd.) But no population can be regarded as 
completely satisfactory, because if you have an employed work force, 
this is a selected cohort, and you get evidence from healthy worker 
effect and different patterns of mortality, especially for short-term 
employees. You can see that the comparison with a general population 
Gives you only One pagt of a .picture...,Gives:V.0u.a, picture , but it 
isn't an absolute thing in any way. 

Q. Dement, as I read his paper, used the U.S. 
rates and he, himself, you may be familiar with it, at one part 
of his paper lists the various differences between U.S. rates, 
state rates and indeed contiguous county rates, and it would appear 
that there are some considerable differences between the United 
States rate, which is quite low comparatively speaking, and the 
county rates. 

I'm wondering whether you have any judgement or 
opinion on his use of U.S. rates,,.and whether indeed that's in part 
an explanation for the rather striking results that he seems to 
have obtained? 

A. Well, no reference populations, as I have said, 
are perfect. If he had used the local county rate, he would have 
got a different relative risk. He would have got a lower relative 
risk because in fact the county lung cancer rate is high, is very 
high. 

On the other hand, in fact the state...yes, the 
state «lung «cancer rate and sthe U.S. lung cancer rate .don‘\t .appear 
te Gittem very much. 

Soul wouldntt.oritroize the use ofithe U.S. cates, 
except that I think you could argue that the state rate is more 
likely to be nearer the truth. 

' But I do question putting too much weight on 
this external comparison at all, because you are comparing a 


working population with a general population and there are all 
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A. (cont'd.) sorts of differences between those 
two which might account for differences of an order of one, two or 
5| possibly threefold. So that the answer that you get is not an 
absolute one. You are much better when you can make an internal 
comparison. 

Q. Can I ask you about another couple of propositions 
that have been put to us during the hearings concerning that paper? 

Some question has been raised in these hearings 
10) about the conversion ratios that Dement used in doing his 
quantitative assessment, and I wonder at the early stage of your 
own study in Charleston whether you have any judgement on that 
question? 

A. No. The conversion ratios that were obtained 
Fr by NIOSH ined think itewas 1968, differed im different idepartments. 
The...in the mines we found enormously different conversion factors, 
doing side-by-side membrane filter and impinger measurements. 

I think that the use of a conversion factor of 
three generally...I think he used six for the preparation department. 

QO. abrant. 
20 A. Ohp eight for «the preparationsdepartment? I 
think it's perfectly reasonable, I think you could argue that 
it may be that a higher conversion ratio should be used for some 
of the departments from the evidence that exists, but perhaps up 
to six, a ratio of six in some of the departments. But still that 
doesn't make an immense difference. I don't think it's any good 
ri arguing too much about the precise conversion patio, (bub rather 
looking at the difference that would be made by using different 
ones. 

@lavAre.you going to be doing that kind of 
analysis- yourself? 

Ave Well, calleltvemmathée onlykthing Lim doing 


at the present time is estimating all exposures in impinger 


es 
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As (COORG! a2} measurements, and I haven't faced 
this conversion issue yet. 

But I'm analyzing my data in such a way that 
somebody can say to me, I think the conversion ratio should be 
this or this for this particular job, and that can be introduced 
into the analysis. 

Q. Can I ask you about one or two other comments 
that have been about that study? Not yours, but Dement's study. 

There has been a methodological concern expressed 
by one or two of our witnesses in relation to the way Dement 
calculated his man years at risk, and I may get this wrong, but 
as I understand it, the concern is that man years at risk are being 
accumulated in different exposure categories as you go along, as 
a person goes along and accumulates dust, and then ultimately, 
of course, will - if he dies - will die in only one exposure 
category, the highest. So that if you have this particular person 
contributing man years-at risk in all the different exposure 
categories, the effect would have...may well be to underestimate 
the risk at lower levels, but overestimate it at higher levels. 

A. Well, I must confess that I wasn't aware 
that that was the case, because the way I...normally people, for 
each individual accumulate as you say, exposure, but the mortality 
is calculated by the, time is, the mortality rates for persons alive 
in a given year and passing through a given period, are obtained 
from the state. So I don't quite understand how he dies in...what 
you mean by saying that the mortality is attributed to a particular 
exposure category that he finishes in. 

Perhaps that's atechnical point and I haven't 
understood his anlaysis. 

a Q. All right. We'll leave the comment there. 

The only other comment I think that has been 


made about the study is the extent to which there may be some 
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| Q. (cont'd.) shipyard exposure with respect to 
some Of these employees. As I understand it, Charleston was a 


navy port and there was a lot of naval construction and so on, 
during the war. 

Have you found that or has that caused any 
complications in your own analysis? 

A. Well, it certainly has made me think about how 
to deal with this issue because there certainly was, if you look 
10 at the records, there is a good deal of movement between the shipyard 
| and the factory. I think that it has been suggested that one of the 
| reasons for this very high lung cancer death rate in Charleston, 
| the Charleston factory, might be because the people had some prior 
| Or subsequent exposure in the shipyard. 
| Tvdon*t«think’ that spat particularlywdikelys thing 
ae because I think if you did have that you probably would find you 
were getting mesotheliomas which you expect to be associated with 
a shipyard. 

It's possible, but I don't see anything to support 
that, although it's A»factrthaty theresidsiangoodedealj ofien there is 
20, some movement. But I think possibly it's only for short periods. 

Q. Taken all in all, I suppose when you stand 
back and look at your own study insofar as it has progressed, and 
the Dement study, can you give us any help on the extent to which 
his results of his much smaller cohort are or are not consistent 
with your own findings to date? 

25 A. My own findings are so far extremely 
preliminary and they are only based on duration of employment. 
Such as they are, they do reveal, based on duration of employment, 
a very high risk of lung cancer and to that extent are compatible 
with Dement's. 

But it won't be until I have worked out the exposure 


30 
data for my cohort that I will be, able to see whether I geta 
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A. (cont'd...) similarowswhether I find acsimilar 
exposure-response pattern. 

So I would say it was compatible, but in view of 
the fact that the followup is still incomplete and that I have no 
exposure data so far, I can't say more than that there is no 
Obvious discrepancy so far. 

Q. At this early stage do you have any possible 
explanations as to what might account for what appears to be 
a very high relative risk for lung cancer? 

A. No. I think that the most likely explanation 
is that there is something about the textile process which does 
Give rise toa very high pisk"ofiilungvednéer. It looks-as though 
it is enormously higher than we have found in the chrysotile mines. 

Having said it may be the process, we can't 
exclude some other factor introduced in the manufacturing setting 
that may account for this difference - some other substance. 

QO. A co-carcinogen? 

Ave) Yess 

QO. Is there any suggestion or speculation on 
what it might be? 

A. No. “I haven’ t Looked into it much). but 
nothing comes up immediately. 

O.. 7m terms: of thesprocess, are you thinking of 
Or suggesting something to do with the shape or the dimension of 
the fiber in the mine as opposed to the textile operation? 

As ¥Y@S<« WU wouldisay that it looks as though it's 
something like that. But also it may be that what one is 
measuring...you see, we are looking at the response to given 
environmental measurements, and what is being measured in the 
mills may be different from what is being measured in a factory 
because of the further refinement of the fiber. 


So it could be that there is just a difference in 
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A. (cont'd.) measurement, but it also could be 
that there is a difference in the numbers of fibers which are of 
a biologically-significant shape as far as lung cancer is concerned. 

Q. How do the...in terms of measurements, in terms 
of the impinger data, how do measurements in this textile 
Operation generally compare as to level with the kinds of dust 
that you found in the Quebec mines - without becoming very detailed 
about it? Are the impinger measurements fairly compatible? 
10 A. The instruments are the same and the ways that 
they were using the instruments the same, or similar. It wasn't 
a midget impinger, it was a big impinger in Charleston. 

Q. What about the levels? 

A. Yes. The levels, just to us are extremely 
perplexing because we have infinitely higher apparent measurements 
15; in the mines and in the mills than they have found in the factory, 
and this is puzzling because in looking at the old pictures of 


the process in the factory, the thing is covered in a...the room 


is covered inacloud and people reported you couldn't see from one 
end to the other, and yet here we have what is apparently, 
compared with the milling of chrysotile, a set of very low 
measurements. 

We are just puzzled. I can't go any further on 
Enat. 

Q. Those are the same...I take it those are the 
same impinger measurements that Dement had? 

25 A. Yes. 

Q. Can we come back to your mesothelioma studies 
in Canada for a minute, and in particular your study in Quebec in 
your gas mask workers study? 

Can I just ask you one or two questions about the 
gas mask workers study, which is at tab four? 


I take it you looked at three plants, two of which 
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QO. (cont'd.) were in Quebec, and then a third 
in Ottawa. Can you tell us a little about the Ottawa plant? 

A. The Ottawa plant was where the gas mask...where 
the filter pads which were manufactured at the two factories in 
Quebec were put into the gas mask container. It was just an 
assembly plant. 

This was done under wartime conditions. They 
had to set the thing up very quickly, it was a complete copy of 
the manufacturing and assembly methods which we used in England 
at the time. 

They had people who worked in one big room 
assembling these plants (sic) and unpacked the filters and 
distributed the filter pads among the assembers, and I understand 
that it was rather a messy, dusty job and there was no control at 
Sis 
Was it privately owned or government owned? 


Government. It was the government... 


Bp wee RS) 


The federal government? 

A. Yes, the federal government, but it was 
Civilian employees, largely. It was a combination of military and 
Civilian employees, but the people who assembled the masks were 
mainly civilian employees. 

Q: Was iteonly in -operation*for* the’ specifire 
purpose of assembling these gas masks and after that function was 
finished did the plant close down or disband its operation? 

As Yes; yes 

Q. Do we...I know you make the point in the article 
that in relation to this particular Ottawa plant as opposed to the 
other two plants, the employees were exposed only to crocidolite? 
is ZACGBs 
Q. Are you also, when you say that are you also 


indicating that in terms of other occupational history there was 
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Q. (cont'd.) no exposure to chrysotile? 

For example, were these employees who worked for 
two years in Ottawa, could they have been exposed to chrysotile, 
for example, either prior to or subsequent to their two years 
work in Ottawa? 

A. It's very unlikely, but I also would remind 
you that if you split off the Ottawa cohort it is really a very 
small group and we are just dealing with sixteen deaths there. 

It is just that the findings in the Ottawa group 
were compatible, if you look,at the pattern, with the findings 
in the two cohorts who had made these gas mask filters. But I 
don't think you can argue a very great deal from two cases of 
mesothelioma in sixteen. 


Q. You are now looking at table two on page 343? 


A Yes. 
Q. I just want to make sure that I understand 
this table. The mesotheliomas recorded on the death certificates 


are under the categories pleural or peritoneal, is that correct? 

A.) That secorrech; ves. 

Q. And shows two pleural and two peritoneal? 

Ay Thates, Correct. 

Q. The other five mesotheliomas of the nine then, 
I take it, are the ones that have the letters A through E beside 
them, and were as a result of diagnosis by a pathologist subsequent 
to looking at the death certificates? 

A. what: 1secorrect. 

QO. wSo. anlottawaytinere.... 
In Ottawa there were three, I'm sorry. 


In Ottawa there were three of them? 


PO Pp 


Yes. 


Q. One which was diagnosed as GI cancer, and 


the third generalized... 
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Carcinomatosis. 
Carcinomatosis. 


vate. «SuiCOmTec te. 


o 
OVO, 


Do we have any idea as to how much crocidolite 
was in fact usedinthese gas masks? Even in terms of what percentage 


of the product was crocidolite asbestos? 


A. Well, I understand that it was fifty percent 
| of the product, that crocidolite was carded with merino wool 
10 and that made a sheet from which the filter pads were cut, and I 
| think it was fifty percent of each. 

©. Do you know, Dr. McDonald, if there is any 
quantitative exposure information with respect to either the 
| making or assembly of these gas masks? 
| A... -Nonerate all. 
Q. There is none at all? 

| AS 6No. 
| In the Nottingham plant they didn't have exposure 
measurements - the Nottingham, England plant - but they did have 
quite good dust control. They had some exhaust ventilation, but 
29 they had nothing in the plant in Ottawa. 
Q. Has there been any risk calculation done in 
respect of lung cancer deaths in this small cohort? 
| A. Well, we estimated that very roughly — it 
can only be very rough - that there were roughly twice as many 
lung cancer deaths as you would expect in a population of that size. 
| 25 Q. Okay. Can we then turn to the Quebec study 
for just a moment, which is at tab eleven? 
| T take it that at hae contazned within 1t) the 
Montreal part of the gas mask worker study in relation to 
| mesothelioma? 
30 A, Yes. 

| QO. Butonot the Ottawa... 


iP 
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A. But not the Ottawa plant. 
Q. “Not the Ottawa plant? 
: A. Right. 
QO. YOu ver got. tour factories and factory A, is 
| that the factory that...the one in Asbestos...is that the one that 
is referred to in the Quebec miners study as being the small 
| factory operating in conjunction with the mine? 
. ~ A. Yesvothat”s correct. 
Q. That's the one? 
A. There is some difference in the figures because 
we subsequently found from, I think one more case, I think there 
| were four cases in the gas mask study that were from that factory, 
and there are five in that table there. 
15 QO. Cam ivouw tell usta Little bit about the,other 
Paccories,. pb, C, and DD; which vall appear to bein or around 
Montreal? 
Re Yes. Factory 8 is the tactory.,..2s aiso 
included in the gas mask experience, and in fact that is in Montreal, 
has manufactured only chrysotile, it used chrysotile from Quebec 
20' to make mainly friction materials, except for this very short period 
of less than two years in the war when the government ordered them 
to or asked them with some pressure to make these gas mask filters. 
| O. ES 10 still operating? 
A. The factory is still operating, yes. Immediately 
| 25 arttcer that, in 1942 2 thank Lt was; Le went back to using Just 
only chrysotile and it has continued only to use chrysotile since. 
| Q. Has it ever been the subject of a mortality 
study? 
Ay (NO, NOt ac tat osy., Know, 
| F O. What about factory. Cc? 
30 A. Factory C is in Montreal, and has used mixed 
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A. (cont'd.) fibers - amosite and crocidolite as 
well as chrysotile. 

Q. What does it make, do you know? 

A. Asbestos-cement products, and I'm afraid I 
don't know beyond that. I can't remember, but I remember the 
asbestos-cement section. 

TithinkeitYsemaanlye. siticmade+insulation and 
building products for the construction industry, of various 
sorts. 

Q. Is it still operating, to your knowledge? 

A. It was still operating eighteen months ago. 
What has happened to it since, I don't know. 

Q. Do you have any knowledge as to whether there 
has been any mortality study done at that particular plant? 

A. There has been a limited mortality study by a 
graduate student in the Department of Epidemiology at McGill, 
which has not so far been published so far as I am aware. 

Q. Is this the same plant...perhaps you know...is 
this the same plant that Dr. Becklake and Dr. Gibbs have looked at 
from the point of view of morbidity and respiratory changes? 

Aven Yesywmiethinkfso<at Diminothexactly sure,what 
they did insthat plant, but they certainly studied Plant»Dse, They 
did that when I was in the department, but I think they... Dr. 
Becklake...could I ask whether Dr. Becklake reported on two plants 
in or near Montreal? 

©. Yes. 

A. One of which manufactured only chrysotile, and 
one of which manufactured amphiboles as well? 

Oig Yes. 

A Well, in that case, that's the factory. 

Q. What about factory D? What does it produce? 
Can you help us with that? 
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If memory serves me, it's a textile plant. 


D 


1 think e! So atextile. plant. i J. was going 
LOrsay that. 

Q. Can you just tell us, how did you make the 
assessment as to what fiber types were used? Was that just a 
direct communication with the people running the plant? 

A», Yes. 

ME... LASKIN: “Dr. Db fen 2 

DR. UFFEN: I might make a comment here. I'm not 
Sure whether it's of any use of this case, but when you go back to 
the Ottawa plant where you said you made extensive inquiries but 
weren't able to track down...do you recall with whom you 
Grecussed this: Is.it possible (that vou sort.of left, outrand 
didn't know about an area where you might have been able to get 
the information? This is at the back of my mind. 

For example, would you have talked with the people 
in the National Research Council at that time? 

THE WITNESS: Yes: 

DR. UFFEN: Would you happened to have talked to 
Dr. Owen Solant, who became the first chairman of the defense 
research...and my memory is that they were responsible in some 
indirect way that I can't recall for that establishment of that 
plant? 

THE WITNESS: Yes. Well, I'm afraid my memory 
is a bit dim, but we visited various people in Ottawa who had been 
working for the National Defence Board in running, in creating and 
running this plant, and working there. 

We discovered rather a lot of reluctance on the 
part of some people to talk about it because it was an official 
secret, and they thought that even to this day that they might be 


blamed for discussing what was done. 
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THE WITNESS: (cont'd.) When you say what 
information, do you mean exposure information or do yamean 
information about people who worked there? Because I had difficulty 
in identifying people who had worked in this plant. 

DR. UPFEN: I think you put your finger on the 
trouble. It's the identification of the people and anything about 
them, it's probably to this day classified and the people... 

THE WITNESS: Yes. 

DR. UPFEN? ~..Wohich tS, in my View, probably 
ridiculous squared. 

If it were sufficiently important enough, I'm 
not sure whether it 15 et this stage, you might very well be ‘able 
to get that information now, Dr. McDonald, by persuading people 
that it is ridiculous after all these years to have that information 
classified. 

THE WITNESS: Well) 1 certainly think that: 2t) would 
be useful to get information that was more definitive. 

First of all, over the people who were employed 
it did appear that there were no longer, on the Civilian part of 
that, there were no longer any records that were useful - which 
could be found. 

Now, whether that's correct or not, I don't 
Know, owt they insisted... 

DR. UFFEN: Or which could be made available? 

THE WITNESS: They thought they had been destroyed, 
but I don't know. But it would be very helpful if we were able 
to do something more, and certainly I am sure that the cohort that 
I identified, that a lot more members could be found. 

But a few years ago therewasa great crisis 
because it was reported in the Ottawa press about this, and 


people started getting very nervous, people who had worked there. 
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THE WITNESS: (cont'd.) At that point people were 
unwilling to talk about it: 

I have got some very good informants among the 
people who have worked there, but they became nervous about 
themselves and I'm not sure whether the whole thing...whether it 
would produce...whether it would cause too much anxiety to produce 
information. I think it would be very useful if I could get more 
information. 

DR. DUPRE: Dr. McDonald, to your knowledge the 
asbestos-related deaths would have been compensated, would they 
not? 

THE WITNESS: I don't think they were. 

DR. UFFEN: You see, I think some of these people 
were probably employed under separate employer status, independent 
of the public service of Canada, and whether or not they would be 
eligible is a very moot point. 

The one observation I would like to make is that 
I would suspect that the people who do know and who are perhaps 
unable to unwilling to make the information available, are getting 
elderly and it will only be another few years before it will be 
quite impossible to determine it. 

So. if@anything asPto=bevdone, 1esshourdybe done, 
Petnink, fairly -soon. 

THE WITNESS: A Colonel Delsellier, who set up 
the plant and was the man who got a mesothelioma, through which 
I found out about this experience, I understand that he got... 
he worked out the question of compensation for his widow when he 
knew about his condition, and I understand that he was compensated. 

But I don't know of any other people who asked 
for compensation, or whether they were entitled to it. 

There were no other military mesotheliomas that 


I can remember. 
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MR. GASKING.» Of Vine «conclusion. of. this, article 
that is expressed at page 678, where you say the evidence from this 
survey continues to support the view that the risk of mesothelioma 
after exposure to crocidolite is many times greater than after 
chrysotile, is that still your own judgement on the situation? 

THE, WLINESS +» Aww) “Yes. 

Q. Where do you place amosite in all this? 

A. Well, I think we are still not sure about 
amosite. I think we must suspect amosite very strongly, and I 
thank sparticularly,an the light of the mineral fiber content of 
the lungs of mesothelioma cases compared to the controls that 
I published recently. 

Ate lease shave sgiven m0. i tyis ain. debhe artiele.is 
in press at the present time and has not yet been published. 

Omeclsethae Ghevone that's iat taberitvecn,. that 
you refer to? 

Asy Yes. 

Qu Can easkuyvou son rchat- point; whet, kindof 
weight should one be giving to this kind of analysis, and I ask 
that question in light of a comment that appears even in that 
article, and that 41 s,:-that wohrysotile .fibers may not be wretained«an 
the lung very long, and I take depending upon the time when you 
take the tissue, the lung tissue specimen, depending upon how long 
a personhas left asbestos exposure before he dies, you may not 
get the most accurate of pictures. 

As Yes, T thinksthat we setilin..we ican tadraw 
conclusions about chrysotile because of the fact that it does 
look as though it disappears in the course of time. 

However, you would, in view of the exactly 
similar distributions between the cases and what I think were 
very satisfactory controls, you would have to postulate that they 


had had exposures at different times, and you would have to postulate 
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A. (cont'd?) ‘a difference, because there’ is no 
reason why there shouldn't be a difference in the exposure patterns 
of the cases and the controls, and that supposing the cases have 
been exposed at an earlier period, and a lot of the chrysotile 
had been leached or dissolved from their lungs, they could have 
ended up with a similar @istribution® 

i= car onny Seay cat this similarity in the 
distribution is compatible with there not being..with chrysotile 
not being an important cause of mesothelioma, but it certainly is 
Very tar ‘trom Pproorm 

On the other hand, you can say that there is 
clear evidence that amosite is responsible for some mesotheliomas. 

MR. LASKIN: I think Dr. Mustard has a question. 

DR. MUS TARD +” Welt," f-4% “stan yours field nat 
you are questioning? 

MR. LASKIN: Go ahead. 

DR. MUSTARD: Thank you. 

In this analysis of fibers in the lung, what 
degree of rigor can you give to the actual distribution of fibers 
by histological compartment of the lung? 

In other words, can you give us an assessment of 
the measurement of fibers associated with the pleurae versus 
fibers associated with the finer pulmonary tissue around the 
alveoli, versus the distribution of fibers in the main bronchi? 

Is that being done, and if so with what degree of 
BLOOR? 

The reason for asking the question is, I would be 
interested to know what associations you can really get in the 
pleurae in fibers, whether there might be some differential 
distribution between the controls and the people who had the 
mesothelioma. 

THE WITNESS: Yes, I think you've got a very good 
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THE WITNESS: (cont'd.) point. © We know very 
little about mineral fibers in lung tissue and it's a very 
important area for future research. 

You make the point that in fact what we are 
looking at here, which is really fibers from what is probably 
a fairly random bit of lung, from cases and controls, and we 
found a difference between the two. 

I think the conclusion I could draw from that 
would be that the cases have had more exposure to amosite than 
the controls, because we believe that amosite persists in the lung. 

But on the other hand, that doesn't tell you that 
the amosite got to the pleurae and caused mesothelioma. 

DR. MUSTARD: I guess that's the question in my 
mind. Chrysotile might be clear from the basic lung, but it 
might not be clear from the pleurae. Yet in doing the analysis 
me would berdi fficule tewpick thateup: 

THE (WITNESS > | Yes). oeBut: Dcthink that *thismteblis 
you something about the exposure of these people, but not about 
the possible ways in which mesothelioma was caused. 

DR. MUSTARD: That leads me to a second question. 
One of our teachers to the students, who are Commissioners, of 
course, who have been going through a kindergarten course in 
these things, one of our teachers says that epidemiological data 
provides evidence about association... 

THE WITNESS: Yes. 

DR. MUSTARD: ...and it requires a whole series 
of steps, I think we were told, to try to provide causality. 

But one of the important links to that was the 
biological data which essentially is derived from basic tissue 
culture experiments if they are available, and animal experiments. 

It seems to me the animal data that we've heard 


about suggests that all the fibers will induce mesothelioma. 
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DR. MUSTARD: (cont'd.) Obviously there is a 
question of how the experiments are done. But one of the questions 
that occurred to me in listening to this discussion - has anybody 
done any experiments in animals, that you are aware of, where they 
have induced mesothelioma with the different fiber types, then 
allowed the animals to live longer, and then extracted tissues 
to find out what the residual fiber content of the tissues happens 
to be? 

THE. WLINESS += Nota *that Ty know sof, 

You see, I agree with you that you have to have 
such evidence from experiments as you can, it's important that they 
are compatible with your epidemiological findings, but I don't 
think that...1 think» thatwepidemiology wilds take,aoui aycertain 
distance, as you say, in causation, in looking for associations 
under different circumstances so you get a whole pattern, a whole 
picture. And I think that it us:iveny ampontant) apart.trom the 
association, that you have biological plausibility, not necessarily 
experimental proof, but biological plausibility. 

I don't know quite where the animal experiments 
get us, because first of all they are largely done by injecting 
fibers of different sorts into the pleurae where chrysotile 
Causes mesotheliomas the same as glass fibers do, or anything, 
provided they are of certain dimensions. 

I mean, I think that you are asking rather a lot 
in looking for experimental proof, and we certainly haven't got it. 

DR. MUSTARD: I guess maybe my question was 
simple-minded, as people often are in the kindergarten course 
in these subjects. Tris that am eftect Th there’ isa” current 
Story, I just was Curious If you puc chrysotile fibers into 
the pleural space and got mesothelioma and let the animals live, 
but the chrysotile fibers disappeared, that would create an 


interesting biological problem to fit back into the data. 
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THE WLINEOSS | Lechank SO, but I think that at’. the 


moment the epidemiological studies that are being done, that we 


eE_ a EO eE_— 


can look at the pattern of what we find in the way of mesotheliomas 


5 
| in those and then, as you say, follow it up by further experimental 
| | work. 
| DR. MUSTARD: Let me just ask the question about 
| the loss of chrysotile fibers from tissue. That's essentially based 


Oonacombination of observations in human pathological analysis of 
10 lungs, plus animal experimentation? Or is it essentially based on 
| | animal experimentation? 
THE Wlitbos. . cthiliecdo S based On, bOUny, Dube L 
| | wouldn't like to swear to it. 
| DR. MUSTARD: And that would be based on whole 


| | tissue analysis rather than selected areas Of the tissues? Or do 


re you know the answer? 
| | THE WITNESS: I think it's based on electron 
Mieroscopy on tissues, not whole lung =, pieces Of tissue =. do 
support this, do give evidence of leaching of the chrysotile 
fibers’. 
20 MR. LASKIN: Shall we take a ten minute coffee 
) break? 
| DR. DUPRE: Shall we rise until eleven? 
| WMORs  ILVNSICINNS — fSiblag(S- 
| THE INQUIRY RECESSED 
| i THE INQUIRY RESUMED 
| MRS OLASKINGNOORUPPr. McDonald, can I just, come back 
to this fiber analysis of the lung question foramoment? Do I take 
| it it's a summary of what you were saying just before the break 
that that kind of analysis will tell you something about exposure, 
, 30) and something perhaps about retention of fibers, but may not answer 


| ae 
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- 39 - McDonald, in-ch 
| OO. (Contras) the question as to whether chrysotile, 
or indeed any fiber, causes or doesn't cause mesothelioma? Is 
, Gaet putting Vie fare lye 
THE WITNESS: A. I think that there is every 
| evidence that amphiboles stay put in the lung, are retained, and 
therefore I think that the findings indicate that there was a 

difference in the exposure between cases and controls as far as 
| the amphiboles were concerned. But I think you can't draw any 

10| Conclusions about chrysotile because of the problems of clearance. 
The figures are compatible with there not being 
a difference between cases and controls in chrysotile, but you 
| certainly wouldn't be entitled to draw conclusions about difference 
between chrysotile and amphiboles. 
| Q. Is there any biological or other evidence as 

15} to the importance of retention of the fiber in terms of causing 
or inducing mesothelioma? 
| Do we know whether it's important that the fiber 
stay there once it has interacted with the pleurae, for example? 
A. No, we would just be speculating. 
~ Q. Has there been this kind of analysis in relation 
| to lung cancer deaths, or is most or all of the analysis going on in 
terms of mesothelioma? 

A. Yes, I'm not aware of anything going on in 

| lung cancer. One of the problems of lung cancer is that it can 
be caused.’:.it's very difficult to distinguish the contribution 
| 25 of smoking and of even other factors. Whereas for mesothelioma 
we know that a substantial proportion of the cases are 


| associated with asbestos exposure. 


I think it"s easier to study in) animals the 


mesothelioma. 


| 7 


question of fiber type and I take your assessment of it, and I 


Q. Can I come back more generally to this whole 


| 
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O. (Gont da.) ) wonder 1f I%could ask you a number of 
questions which relate to arguments that have been made to us over 
the summer on the other point of view, as it were, from those 
persons who suggest we ought not to make any distinction amongst 
fiber types, and I think it would help all of us if we could have 
your comments on those points. 

One point that has been put to us by a number of 
witnesses - indeed, Dr. Mustard started to raise it just before 
the break - is the importance or otherwise of the animal 
experimentation, which as I understand it has included not only 
injection experimentation, but inhalation experimentations as well. 

Can you help us on that? Where do we place that 
in this whole argument and how much weight should we be giving it? 

A. Well, I think that I would always place animal 
experimentation in a category of information which cannot 
necessarily be extrapolated to man, and therefore it can tell you 
something that you can experiment on mechanisms and see whether 
mesothelioma is produced under different sets of circumstances 
with different fibers, and so on and so forth. But it doesn't 
necessarily mean that that is what is going to be happening in 
man. There may be reasons why fibers don't do the same when they 
are acquired in a natural way in man, or man reacts differently to 
them. 

So I personally don't feel that...although animal 
experiments are helpful...I don't feel they are very strong 
evidence in certain respects. 

Q. If we become very specific and talk about 
chrysotile in respect of animal experiments on the one hand and 
its experience in the human body on the other, can you suggest 
what specific differences there may be that support the view that 
chrysotile operates differently in the human body or in man than 


it does or apparently does in animal experiments? 
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A. I think it would be speculating, and you have 
to remember that glass fiber produces mesothelioma in animals and 
nobody is suggesting that it is a cause in man. 

Q. What is your speculation with respect to 
Chrysotile, or even glass fibers? 

A. Well, there are all sorts of things that could 
be different. Chrysotile behaves differently in the way it splits 
up into fibrils and the way it fragments. It also, at an earlier 
stage it behaves differently from the point of view of gaining 
entry to smaller airways. 

i mean, .~you could suggest...1 don't think this: is 
necessarily true...but you could suggest that chrysotile always 
breaks up into very small pieces of fibril, which maybe by the 
time they reach the pleurae are not of a length that would produce 
mesothelioma. 

It certainly obviously gets to the pleurae, 
plenty of it gets to the pleurae, because it causes pleural 
thickening and is found there in the pleurae. 

But it doesn't seem, for some reason, to produce 
much in the way of mesothelioma. 

OO; .JUSt Carr yangurnat point 2 vlittle fartner, 
another parallel argument that has been put to us is yes, that 
May appear to be the case in the various cohort studies that have 
been, looked at, but.one should bear in mind that it may have 
something to do with the way in which chrysotile has been processed 
in the past, and if indeed chrysotile is processed differently 
in the future - as for example produced in finer fibers than in 
the past - it may well be that we will see the same kinds of 
effects in relation to mesothelioma as we have seen already 
with respect to the amphiboles. 

; A. Well I would have thought that the carding 


and weaving of chrysotile does fragment chrysotile as much as you 
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| | Re (Cont"ds) Canetracment "it; and’ 1 "don "t“see 

| that there is any reason to believe in the future that finer 
a fibrils would be created. 
| You know, I don't think you can take this whole 
| | lot of evidence too far. You just have a pattern in which you 
| don't find mesotheliomas in large cohorts of people who worked in 
| chrysotile factories = at least this*®is*just "preliminary “as “far 
as one of the factories is concerned - but it's more definitive 

10, in the Charleston plant: 

| in the frictiren*®materials plant that Berry and 


Newhouse studied in England, there was no evidence that where 


| | ©€xposure was only to chrysotile that any mesotheliomas occurred, 
| and there has been ample opportunity for development of 
mesotheliomas and it's just that wherever you find the amphiboles 
| have been used, you find substantial numbers of cases of 
| mesothelioma. Just that difference, in my view. 

| Q. What weight or lack of weight do we give to 
the fact that in many of these studies there...in relation to 
| mesothelioma...there are no quantitative dose measurements? 

20 | In other words, we can't, sitting here in this 

| room certainly can't standardize the various studies in terms of 
dose. Does that weaken the conclusion? 
| A. You mean because you get higher exposure 
levels with amphiboles, often, than you do with chrysotile because 
tes “aeharsher fiber and"1t"s mone *dvtricultto control the 
airborne dust? 
? Q. That's one example, or we've heard a lot of 
| evidence that doses amongst insulation workers are very high, 
and they happen to use amosite. So that ...but we don't have any 
| measurements, we don't have any quantitative measurements. 
Ais © Nop Ptehinkd 16s "trues arertdon Ut have 


30 
measurements. But we also know that a lot of workers have been 
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| - 43 - McDonald, in-ch 
| | A. (cont'd.) apparently exposed to a lot of 
chrysotile because they've got a lot of lung cancer. 
5 | I think this is a deficiency in the evidence. 
IL) ekoperseie 
Q. But not of that magnitude that, at least in 
your judgement, it would invalidate the conclusion? 
A. In my view, there is such a lot of evidence 
that crocidolite and probably amosite cause mesothelioma that 
10; I can't help thinking it would be wise to either limit very 
| | severely their use, or eliminate it. 
Now, I haven't included chrysotile in it because I 
| _ think that is a slightly different picture. I would have thought 


that the conclusion thatetehe Commassion MUSt come to 1S) chat 


although nothing can be watertight, that there is a case for 
| more or less banning crocidolite and probably amosite, you perhaps 
) ‘cOuld wait a little for any further evidence to accrue. 

Q. Do you make that judgement taking account 
of chrysotile's relationship to lung cancer? Or do you make 
that judgement looking only at the question of mesothelioma? 

20, A. I'm just talking about the amphiboles. I'm 
Not talking about chrysotile...about what ought to be done to 
prevent lung cancer in persons exposed to chrysotile. 

I think that such evidence as there is only the 
manufacture of chrysotile suggests that the textile process has 
produced a very high risk of lung cancer, and I think that the 
26 further continuation of the textile process would have to be 
very strongly justified. 

Q. When Mr. Peto was here, he put forward another 
proposition on this issue which he asked us to consider, and the 
transcript will certainly correct me if I've got it wrong, but 
as I understood his proposition, it was essentially this: That 


30 
one should not look at absolute numbers in terms of mesothelioma. 
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QO. (cont'd.) That what one should properly do is 
look at the excess number of lung cancers, observed minus expected, 
and look at the ratio of the number of mesotheliomas to the number 
of excess lung cancers, and if one does that, one sees rather 
much more consistency amongst the epidemiological studies in terms 
of different fibers, and I take it his conclusion was that where 
you are seeing low numbers of absolute mesotheliomas, what you 
may well simply be seeing is the fact that this particular cohort 
does not have very much excess mortality - if indeed any - from 
asbestos exposure. 

Iethink PAim factsinyou.\veudonessome ofethatrkind of 
analysis in your Cold Springs Harbour paper? 

Ae, YesraWelly ILemeanel agree, tactuabby) with 
Julian Peto that the ratio of mesothelioma to lung cancer in the 
chrysotile miners is not very different from...it is a bit 
higher, but at least it is a bit lower as far as mesothelioma 
is concerned - quite a lot lower - but it isn't out of the same 
ballpark. You know, it's still within the same ballpark as the 
other studies. 

On the other hand, I think if you look at the 
more recent evidence, if you...table... 

Qar Ex*syviour lange: fPableia whuchicl thankwiswat... 

Aix ePhesbiadg urableratrthe mackhou, 

Q. There don't seem to be any pages in this... 

MR. HARDY: Tab thirteen. 

MR. LASKIN: There is tab thirteen, yes. It 
looks to be the sécond xtthwrd, Mourtine ficbth pageican. 

THE: WRTNESSsosWes wm I[fcyoudoock tatatthis ratio 
where it says 0O minus...it says respiratory cancer, and then 
under that, O minus E, divided by mesothelioma, the ratio...where 
for the chrysotile miners it worked out at four point six. 


The two I would just like you to look at are the 
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A. (cont'd.) Nicholson chrysotile mining cohort, 
which was a subcohort of our cohort, of the big cohort above, and 
under chrysotile factory, Dement's paper. In both of those you've 
got a ratio of seventeen, eighteen lung cancers to one mesothelioma, 
and we haven't got the...no, we haven't anything else. 

But those two are very high ratios of lung cancer 
to mesotheliomas. On their own, of course, perhaps they don't... 
they aren't very much, but they are both similar and suggest that 
it isn't always the same in chrysotile compared with mixed 
exposures. 

DR. MUSTARD: Counsel, may I ask a question? 

MR. LASKIN: Yes, please, Dr. Mustard. 

DR. MUSTARD: I believe one of the lessons that 
I think the Commissioners have been learning in this course is 
that in epidemiology there may be some safety in numbers. 

My colleague raised the question about small 
numbers. If I look in the data in that table from the standpoint 
of the largest numbers in terms of deaths from lung cancer and 
cohorts, as I looked at it I got the impression that when you went 
to situations where the excess mortality from lung cancer was a 
big number, that you began to pick up some consistency in the rac.0. 

For example, in the McDonald study at the top 
you have forty-six excess lung cancers, and your ratio is around 
four. If you go down to the crocidolite story where the number 
is fairly high, the Newhouse and Berry one, they have sixty lung 
gancer deaths, the ratio is four point three, 

The next one, Newhouse doesn't show that, which 
obviously falls out, I suppose from looking at that. 

Then when you come down to the insulation, 
mixed insulation, you get a three eighty-one excess lung cancers 
in the Selikoff study, and the ratio is two point two. 

When you try to look at this having large numbers, 
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| DR. MUSTARD: (cont'd.) because the misclassification 
problem, as you so clearly showed in the other tab we were 
discussing, means that if you only get twenty-six lung cancer 
deaths and one mesothelioma, you only have to flip say five of 
those lung cancers to mesothelioma to change the thing dramatically. 
Have you done an assessment based on numbers, 
regardless of the kinds of asbestos fibers they were exposed to, 
| and does that show anything? Or can you do that? It may be 
10; something that's stupid to do, but taking the safety in numbers 
question, what happens if you approach all of the information that 
way? 
| THE WITNESS: Well, I haven't done it that way. 
I think that obviously you want to consider what it is you are 
looking at, what type of exposures, and I think that...I agree 
with you that those chrysotile cohorts where you get a very 
large ratio are based on extremely small numbers of...well, they 
are relatively small excess cancers, they are only of the order 
of seventeen and eighteen, which isn't very large, and the 
numbers of mesotheliomas, as you say, might well get very 
29 underestimated. 
I would take your point, I would agree that I 
don't...I'm just looking at the general pattern of the way that 


mesotheliomas are appearing...and the fact, as I said earlier, 


about the difference in the mesotheliomas in the chrysotile mines 
compared with the sorts of mesothelioma that you get in the mixed 
25; exposures. 

It is certainly true that some misclassification 

| could alter the picture. 
MR. LASKIN: Q. Another point that has been 

made tous is, that even inethe mixed-fiber-type environments, in 
many of those mixed-fiber-type environments, in fact, the amount 


| of amosite or crocidolite is often quite small and indeed minimal. 


| 
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Q. (cont'd.) Therefore, we are taking a long 
leap forward when we place a lot of reliance on the fact that 
the employees are exposed to more than the chrysotile, in the 
sense that their predominant and almost exclusive exposure is 
chrysotile, but there may be some crocidolite or amosite around. 

Can you give us any sense as to how we should 
evaluate those studies where there is that kind of situation? 

A. Well, I think we still are rather short 
of information, but I think that studies of fiber in lung are 
an important contribution to this question. 

We certainly need to know more about the pattern 
of chrysotile retention to draw conclusions about...and the question 
of its disappearance in the course of time...to be able to draw 
conclusions from those experiments....from those studies. 

Q. In terms of your own judgement on this issue, 
and the observations that you've made, what is your opinion as 
to the reason behind it? Again, we've had various schools on 
why chrysotile may be acting differently or has different causal 
effects. One school appears to relate to fiber shape and fiber 
dimension, and so forth, and we've also heard evidence that there 
may be different chemical reactions that are going on. 

Can you help us, or can you tell us what your 
own judgement or explanation is for the differences you have 
observed? 

Ait StNO pel Gon’ Bathininn, shave aAn.explanation. 

As I say, all I see is a pattern in which you 
get a lot of mesotheliomas where you have amphibole exposures, 
and up to date we have seen very little in the very much heavier 
chrysotile exposures, and very much greater chrysotile exposures 
that there have been everywhere. 

But I can't offer an explanation on the difference. 


About the only thing one can say is that the amphiboles have 
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A. (cont'd.) physical characters which are 
rather different. They tend to remain as longer fibers once they 
get into tissues, and to persist like that, whereas chrysotile 
does tend to split up and to split transversely, too, into 
much shorter pieces. 

But this is all just guesswork as to why there 
is a difference, which I believe there is. 

OVP rane enough. 

In terms of Dement's study which appears in the 
table and which we have already discussed at some length, I take 
it from your evidence you feel supports rather strongly the 
view that you have been taking, can I just go back again to how 
the analysis was made of the one mesothelioma, and the rest of 
the deaths. 

How were the causes of death, indeed in your 
preliminary study, and in Dement's, determined? 

I suppose what concerns me is your own discussion 
in several of the other papers about the possibilities for 
misdiagnosis. 

A. Yes. Well, obviously there is the big 
question mark as to whether cases of mesothelioma have not 
been detected in Charleston. Now, it so happens, and it's 
very interesting, that the Department of Pathology at the 
Medical College of South Carolina in Charleston is terribly 
interested in mesothelioma and has been trying to detect 
mesotheliomas for years and years, and it was in that department 
that Lynch and somebody first described the association between 
asbestosis and lung cancer “in 1935, "and they have...from that 
plant...and they have had a very big interest in trying to find 
cases of mesothelioma and in discussions with Dr. Russell Harley 
and other pathologists, they have been looking hard for 


mesotheliomas, and they haven't found any except this one case 


bs 
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- 49 - McDonald, in-ch 
A. (cont'd.) here and one other that didn't appear - 
that was in a woman and hasn't so far come into either my cohort or 
| Dement's cohort. 
So the other side of the question is whether there 
| has been a misdiagnosis into other categories of malignant disease, 
of any cases that might have occurred. Dement has been through 
all the records of the pathology department, of malignant disease, 
| that he could extract...or perhaps he has taken out all the 
10; deaths in his cohort which had pathology in the department in 
| South Carolina —yvouscen correct sme siethat Ss not right =— and 
he has not found any suspicion that there was any...of any 
| possibility that other peritoneal mesotheliomas or pleural 
mesotheliomas had not been diagnosed. 
| Q. Was he, or can you tell us, whether he was 
is in fact...was he looking specifically at those persons in his 


| cohort who are no longer alive? 


A. He certainly went through all the pathology 
| Files in South Carolina - in this department in the Medical 
| College of South Carolina. I can't remember, I'm afraid, whether 

29} he just took out Wis OWwnocOnorte. BUC DT dont think hesdid. 1 

think he was looking at the diagnoses and then trying to see 
whether any of them had been...could have been in his cohort. 

But I'm afraid that I wouldn't be sure about, 
I'm not sure about. 

Ou eA ea ce 
25 Do you yourself have any plans for consulting 
pathologists with respect to the deaths in your own cohort? 

A. Yes. I am hoping that I will do something 
similar - that is to say, search as exhaustively as possible in 
these areas - in the deaths from malignant disease, certainly 


all those where there has been an autopsy and where it would be 


possible to review whether or not the case could have been 


s 
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| A. (cont'd.) mesothelioma. 
I™hope co"ao thet, put “T “haven ct *rini shed “the 
| 5} study yet and I've got to do that first. 
©. I suppose I should ask you whether there will 
| be any further publications out of your own Charleston study in 
the reasonably near future? I suppose particularly thinking of 
| the lifetime of this Commission, sometime in the next year? 
A. Oh, yes. I thought you were going to say 

” the next two months. 
| No, I certainly hope that I shall have analyses 
andareport prepared by, say next Easter. 
| Q. 2 *Catre® Curie co "ase. rvontly drrierent “topre ror 
a moment? One of the things that you have been kind enough to do 
| 15 is review certain studies by Dr. Finkelstein, which were presented 
to this Commission, and indeed Dr. Finkelstein has given evidence 
| before this Commission. 
I wonder if you could share with us the benefit 
| of your views or opinions or criticisms or comments on either or 


poth' of those papers ”— “that “rs, “the morbidity “study “and ~the 


20; mortality study? 
| A. The morbidity study was of thirty-five 
compensated cases of asbestosis, and he used that to try to 
| examine whether there was an exposure-response relationship. 
I would not feel this to be a justifiable thing 
| because I think that in making a...in certifying a person for 
® compensation for asbestosis, exposure history is taken into 
account and therefore it wouldn't be very useful to examine 
| exposure history in relation to that criterion of outcome, of 
diagnosis. 
| So “that dor t“trink -ohirs "contributes userul 
30! information on exposure-response. 


| But when we come to the mortality study, this is 


iL 
| 
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A. (cont'd.) avery shattering set of data in 
which in persons exposed to, I gather mainly making pipe and 
using crocidolite, he has found that about fifty percent of 
fifty-eight deaths were due to either mesothelioma or lung cancer, 
and this, of course, is very high and is only really paralleled 
by our own gas mask study. Where he had nineteen percent, he had 
eleven cases of mesothelioma out of fifty-eight deaths in men who 
had worked in this plant. We had nine cases of mesothelioma 
in fifty-six deaths in the total cohort of persons involved in 
the gas mask procedure, and this was men and women. 

In the lung cancer, as far as we could estimate, 
we had about...very, very roughly...about double the number of 
cases of lung cancers that would have been expected in the general 
population. 

In his fifty-eight cases...I can't remember the 
exact number...but it was about thirty percent were...in fifty-eight 
deaths, thirty percent were lung cancer. 

But in particular the mesothelioma picture is very 
dramatic, and I think that given that you have all these cases of 
mesothelioma - which I would attribute to the crocidolite exposure - 
you can't begin to calculate any exposure, useful exposure response 
because you've clearly got a mixture of crocidolite and of 
chrysotile, and clearly this is causing a very large amount of, 

a large number of deaths from mesothelioma and lung cancer. 

Therefore again, I don't think it's useful to 
calculate...it doesn't mean anything to calculate an exposure- 
response relationship. 

I would also criticize the exposure-response 
relationship calculated in that only persons employed nine or 
more years were included in the analysis, and as I tried to say 
earlier that if you are looking for exposure response, you want 


to have as big a range of exposures as you can, and he should include 
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| - 52 - McDonald, in-ch 
| | A. (cont'd.) people who work for shorter periods 
of time. 
| 5 But even so, because of the large number of 
|; mesotheliomas I don't think...I think you can say that this is 
| | compatible with other situations in which there has been exposure 
to crocodilite and that that looks like the most plausible 


| | explanation for the findings. 


Q. What sort of comparable situations are you 
| 10, thinking of, apart from the gas mask workers? 


A. Well, I think that it's the gas mask one 


Darticuliarly, but I.think.that»thesresultsudoniteappeary tosdiffer 
| | too much from the mixed exposures in the Newhouse and Berry 
factory, given that the numbers are relatively small. 
| And possibly...no, I would only go, without 
a looking at it a little more carefully, I would only go so far 
| | as that,.>5.to say like, thergas masksthereoin)Canadacandman 
England. 
DR. «DUPRE? .4Couldeke il ustefobbow uptonsethelgas 
| | mask/Finkelstein study parallels? 
20. Dr. Finkelstein, of course, excludes from his 
| | mortality cohort all individuals who were employed, as I 
understand it, for less than nine years. 
| Now, your gas mask study, if I remember - by 
definintion - studies a cohort whose employment duration was 
| three years....or thereabouts. Three years or less? 
- THE WITNESS: Yes. 
DR. DUPRE aeriswthatrcorrect? 
| THE WITNESS : tes: 
DR. DUPRE: So would it not be so that if I was 
| trying tao make a direct comparison between the gas mask study 
30 and the Finkelstein study that the first difference that I should 
| bear in mind is the nature of the cohort? 
ee 
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| | = 53) McDonald, in-ch 
THE WLINESS* Yee. (Well, J think that one of the 

| questions that doesn't get satisfactorily answered is whether 
| 5 there is an exposure-response relationship for mesothelioma. 

| But if you accept that there probably is an 
| | exposure-response relationship, I would agree that because he has 
| only studied people who worked nine years or more that that might 
| | account for the very high mesothelioma, proportion of mesotheliomas. 
Yes, I would agree with that. 
| a DR... DUPRE* Now, anoterms of the evidence that 


Dr. Finkelstein was able to give us on total mortality from 


mesotheliomas in that plant, the latest count apparently is 
| sixteen, that gets. you.right down to the shartest, to very short 
| periods of unemployment. | 
| 15 At this point, again, to make a comparison to 
| other studies, of course, we would have to know the total number 
| of employees with whatever it is - two months, or one month, 
or whatever, or more - of exposure. 
| | At that stage of the game you might be able 
to make some comparisons, say to your gas mask situation more 
20 reliably? Insofar as your gas mask study by definition has 
| as its cohort the total number of individuals who were employed, 
albeit by definition for a shorter duration? 
| THE WITNESS: Yes. And you could also, of course, 
make a comparison with the chrysotile factory in Charleston, 
| Dement's factory. I'm just saying that the thing that hits you 
= is it looks. rather ‘similar to the cas mask picture, but I agree 
| | that they have had different exposures. 
DR. DUPRE: On pursuing that very same question, 
Dr. McDonald, I think it was in your...or was it...in your study 
aot ab. fourteen? No. 
30. MR. LASKIN: Three. 
DR. DUPRE: I think it's tab eleven that I'm looking 
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DR. (DUPRE An(conteyd. )ieifor here. Do you have any 
comment about the extent to which Dr. Finkelstein's study bears 
comparison or otherwise to, at page 676, your factory C in 
Montreal? 

The one thing that I note there is that of course 
both plants are founded the same year, so you are getting an 
initial large number of employees who move in. 

Pactoryec ; 2as mhunderstand tit;sof course; is the 
mixture of chrysotile and crocidolite... 

THE WITNESS: And amosite. 

DR. DUPRE: And amosite? 

THE WITNESS © Yes. 

DR. DUPRE: And it's©an A-C (pipe plant. 

THE WEENESSarvit tsinet pipe pall tdonmhticthink. 
Paraviermy sorry, l-don-t knowiwhat they manutactured . lie... 
don't know whether...can anybody be asked to supply information? 
It's Atlas Asbestos in Montreal. 

DR. DUPRE: Now, when I look, you see, at your 
factory C, and bear in mind not only Dr. Finkelstein's overall 
study but the evidence that he has given us about individuals 
outside his cohort..of course if I was trying to make the direct 
comparison then I would have lots of pieces of information missing, 
but I'm looking at your table two. 

I have the same year started - 1948; number of 
employees to 1977, of course that I wouldn't have because his 
cohort is differents iMaybeol scoutatgetsrt ¢ 

Now, it is the case, however, that...well, this 
is not directly recorded in Dr. Finkelstein's mortality study, 
but we seem to have in the Scarborough plant case, I gather, 
six mesotheliomas where the interval...thouch I'm not sure if 


it's the interval from first employment...well, no, it's simply 
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| DR. DUPRE: (cont'd.) where the period of 
employment is less than nine years (sic). 

That’s+different,;hof«course,+from hisistatistics 
on-interval from,first,employment: to,death, isn't it? 

THE WITNESS: Yes. ANGs ss 

DR. DUPRE: So we can't really substitute a figure 
for your zero there without looking at the data. 

THB WITNESS: Actually, of course, there isn't 

30, Very much comparison one can make between these two, because this 
is not a cohort study. This is just having ascertained all the 
cases of mesothelioma that I could find in Quebec, just allocating 
them to where they got their exposure. 

Now, I'm afraid I don't know whether Dr. Becklake 
provided you with any information about that plant, about mortality, 
15} but I understand it was a very limited mortality cohort that was 
studied. 


MR. LASKIN: My recollection is that we only 
dealt with the morbidity, and that as you indicated there was 
a doctoral student looking at the question of mortality. 

THE WITNESS: Yes. 

m DR. DUPRE: Maybe one last question along these 
comparison lines for the Dr. Finkelstein study, counsel? 

I was also very interested in your tab three, 


at page 436, where in table twelve which runs on for two pages, 


what you are reporting from different studies is lung cancers 
25| aS a percentage of death, mesothelioma as a percentage of deaths. 
Just looking at that last column, mesothelioma 
as a percentage of death, of course Dr. Finkelstein's outcome is 
way higher than any percentage that appears in this table. 
It's around eighteen percent or something of that 


SOGBE. 


But again, from your knowledge would it be fair 
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DR. DUPRE: (cont'd.) to say that one reason why 
One perhaps wouldn't want to simply display Dr. Finkelstein's 
study in comparison with these others is that his cohort is so 
much more tightly defined as requiring nine years of employment 
Gr More, SO-.On) and SO eroren: 
Or are there studies here with a cohort basically 
involving employees with a minimum employment period that is 
) fairly substantial 2 
10 THE WITNESS: No, as far as I can remember none 
of these studies were based on a minimum employment period. They 
were all based on, as they should be, a certain minimum period 
between first exposure and follow up. 
I would just like to say one more thing about 
Dr. Finkelstein's study. I mean, I think he has done an excellent 
15 study, but what I'm saying is that because you've got this very 
large proportion of mesotheliomas, and because you've got a mixed 
type of exposure, you don't know what the crocidolite exposure 
was compared with the chrysotile exposure, you can't draw any useful 
general conclusions about exposure response. 
50 MR. LASKIN: It might be a convenient time to 
break for lunch. 
Ohne Neorry >: Dre UEcens 
DR. UFFEN: No, I just want to make sure I've 
got one thing clear.) Jf related 2ow tt sebactoin tap le leven 
where we were talking about table two and factory C, started in 
25} 1948? 
THE WITNESS: Yes. 
DR. UFFEN: The rest of the table there where the 


interval from first employment to death, it just can't be filled 
in yet, I guess, and presumably the number of cases may go zero, 


one, seven... 
| THE WITNESS: Twenty, thirty. 
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DR. UFFEN: Have you any comment about the 
implications of that? 

THE WITNESS: No, it would be very unwise to 
speculate. We just have data on people exposed for that length 
of...we know that there have been people who worked from 1948, 
for that length of time since first exposure, but we can't... 

DR. UFFEN: So to put it another way then, if we 
wanted to compare the results for factory C with A and B, we 
might have to reserve judgement for a little while, until we know 
what happened to the thirty to fifty interval years - interval 
from first employment? 

THE WLInNnoot, Wellpeas i) Sala, tLNLS 1S Not... 
these are not cohort studies. That's to say they are not studies 
of these defined work forces, following them forwards. They are 
done the other way around. They are done by identifying cases 
of mesothelioma and looking at the pattern of their employment 
and finding which ones were employed in these factories, and 
then these aren't the periods since first exposure of these 
people entered in this table. This is just...no, I think perhaps 
they are, sorry. Yes, they are the individuals from when they 
worked Eirst in fhat job, but: just oO look at° the pattern of 
occurrence of mesothelioma in Quebec in relation to mining and 
milling and factory work, to see what you can get from that. 

MR. LASKIN: Q. It doesn't tell us anything about 


how many persons were employed or exposed over time, or for how 


Yong...other than the actual cases... 
THE WLTNESSs>) Be NO, that Ss bi gnt. 
Q. ..-which were shown on page 6/77. 


A. Thats Lignic, 
r DR. UFFEN: It wouldn't be incompatible. That's 
all you can say at this stage... 
THE WITNESS: Yes. 
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DR. UFFEN: ...except there may be quite a few 
more cases yet to appear. 

5 THE WITNESS: Yes. And also we can't tell with 
these other factories, for instance; what, proportion, of .all.deaths 
that these mesotheliomas were. It could have been very high, or 
they could have been low. We just were not able to make the 
comparison at all. 

DR. DUPRE: Can I ask you this, Dr. McDonald, going 
10, back to tab three on table twelve? 

This paper reports that the table here was written 
before Dr. Dement's study. 
| THE WITNESS: «Yess 
DR. DUPRE: Would Dr. Dement's study be a cohort 
| study that could be fillbed-outy.onjthatspaper? 

THE WITNESS: <Yes; Gertainly. 

DR. DUPRE: At the moment - I think you've already 
answered this, but I wantsto)makeysuresthat I-havesit clear = at 
the moment the Finkelstein study does not qualify because it does 
not look at the total number of employees during the period 
20 involved? 

THE WITNESS: Oh, no, it does qualify in that 
if you take into consideration that you are only looking at 
people who worked for nine years, and that you've missed out 
the people who worked for shorter periods of time. 

Certainly you wouldn't make a direct comparison, but 
= you could see how the picture, the proportion of mesotheliomas 
| Perted jin. 
| DR. DUPRE: But the reason why you wouldn't make a 
direct comparison is because the other studies of this type have 


a cohort that is defined in terms of any period of employment, is 


iy) 
30 ielgvene (elope igsxone sr 


THE WITNESS: That's not entirely true, you see, 
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THE WITNESS:  (cont'd.)” because actually the...oh, 
yes, we haven't got...take Nicholson's study in Thetford Mines - 
but it's not entered in here, that again was later than this - 
his study might well be put into this context, and he took people 
who had only worked twenty or more years. 

I mean, there are...I think some of these studies 
are probably people who have worked for some longer periods of time, 
but in general they are all people who worked for varying lengths 
of time. 

I would say that you would have to make comparisons 
between these proportions of mesothelioma with considerable caution 
because the studies are not very comparable in a lot of respects. 

All it was put together for was to examine what 
were the sort of order of events in different circumstances. 

MR. LASKIN¢: ~ Q. I guess if you put Dr. Dement's 
study in table twelve, just looking at his table seven which is 
in our exhibit four, he has a hundred and sixty deaths from all 
causes, and twenty-six lung cancer deaths, and one mesothelioma. 

It would appear that his lung cancer percentage 
is roughly compatible with certainly the insulator and Rochdale 
textile operations. Of course his mesothelioma percentage would 
be very small. 

THE WITNESS: It would be away down almost where 
the chrysotile miners are on that table. 

Actually, tat mixed. products factory in Cardiff 
Pchink ‘that “was Mainly, “Lor. mese or the time, chrysotile, but 
there was a short period of crocidolite exposure, but that has 
a very low mesothelioma proportion too. 

Q. As apparently does the...I suppose the other 
side of the coin is that you can also point to some other mixed 
fiber environments, and I'm just looking at the Paterson, New 


Jersey plant, which is amosite insulation, and yet the mesothelioma 
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| Q. (cont'd.) percentage is low. 
A That's, certainly, true. 
| 2 Q. I suppose if you look are enough... 
A Vou Fang aie Gi tterent... 
Q ...you can find a study to support your point 


| of view. 


A. That's very true, but you do, if you look at 
| the report of the amosite insulation workers, you do find that 
10| they were a very odd cohort and they were very much older work 
| force because they were employed during the war. They were the 
people who weren't conscripted for the armed forces and part of 
| that explanation could be the fact of their age. 
That is to say, they died of something else 
| before they got their mesothelioma. 
Ue O. sxectlys, And actually Iwas going, to pursue 
that question with you with respect to the Charleston study. 
| Noes. 
O. To what extent is there any possibility, in 


view of apparently large excess lung cancer, that these persons 
20 were dying of asbestos-exposed lung cancer before they had an 

| opportunity to contact mesothelioma? 

RewWell, 2c s usually the other) way around. 

| The mesothelioma deaths occur at a younger average age than lung 
cancer, and if you look at the numbers of deaths from lung 

| cancer, that also would suggest that there is not very much 

| 25 possibility for this competing risk phenomenon, which PS it 
people are killed off by accidents or something, in an industry, 


| you might fail to find...if it were those people that were later 


going? to get mesothelioma...you might fail to find the mesotheliomas. 
| But the mortality in most of these studies is not 
big enough to account for more than a very slight difference in 


| the occurrence of cases. 
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| Q. There isn't any of the age phenomenon in respect 
of the Charleston plant, that you mentioned with respect to 
: Paterson, New Jersey? 
A.” NOteat allt OWS was-a Very se. it’ was abfactory 
which employed local people mostly, whereas the Paterson plant 
aian "t. 
MR. LASKIN: Perhaps we should let Dr. McDonald 
| have some sustenance. 
10 DR. DUPRE: Shall we take our luncheon break 
| counsel, until, shall we say two-thirty? 
Or how is’ your outlook? 
MR. LASKIN: My friends behind me will be pleased 
to know that I don't have many more questions to ask Dr. McDonald. 
| She may be pleased, too. 
i DR. DUPRE: Okay. 
| MR. LASKIN: “ %idon™t*\know?.2perhaps=2 could just. :. 
(REPORTER'S NOTE: Some discussion here among 
counsel regarding time element.) 
DR.» DUPRE: We will rise then until two-thirty. 
20 
THE INQUIRY RECESSED 
THE INQUIRY RESUMED 
25 


DR. DUPRE: Ready to go, counsel? 

MR. LASKIN: Ready to go. 

DR. DUPRE: Proceed, please. 

MR. LASKIN: ©. Dr. McDonald, is there-anything 


further that you wish to say about either of Dr. Finkelstein's 


30| papers? 
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THE WITNESS:% Ax Ol@don't thinkeso." No: 

Q. Could I just ask you one final question that 
really relates to a comment you made before lunch in relation to 
Dement's paper, and indeed your own study of Charleston, and that 
was...and I think your word was perplexing, the quantitative 
| data on past exposures which appeared to you at least to be, as I 
took it, relatively low as compared with some of the, I guess 

| Oral evidence and pictorial evidence that you have both heard and 
+e seen. 

One Of the things Dr. Finkelstein did, asi you 
may recall, in his mortality study, was took into account that 
his exposure estimates may be out by something of the order of 
| magnitude of a factor "of *thrée’ oriiive: = I'm just» wondering 
| whether that kind of approach:might be usefully applied to the 
15 Dement paper? 

ANION SOEL think Btharsthis iss... sineetin 
epidemiology you are only getting the closest approximation 


you>can, Lethinkyat’starvery goods thang to try to look at the 


likely range, the likely effects on your results, of being out 


| by factors of one, two or threeseither way. 


oo I wouldwagree..#it's very useful. 
If you apply that to the Dement paper - we've 
| already done this - and its factors are very much more than that, 
but the differences that, in which the results differ from 
say the miners. 
25. ©. ‘you chave ane factrdonesthac? 


At @Well; Pooked roughly at.*.they ane tonly in 
an overall way...looked at what is the extent of the difference 
at a given exposure level, and that couldn't be accounted for by 
a difference of afactor vorethres. 


Tt"s more: like a factorvef ten or twenty; Oremore 


30 than that. 
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Q. I take it if one drew one general conclusion 
about Dement's paper in terms of all of the various comments or 
criticisms which have been made against it, would I be putting 
your judgement fairly to say that some or all of these may account 
for part of the difference or part of the startling result that 
Dement apparently has, but none of them really account for all of it? 

A. I would agree with that, and I would agree 
that in that situation I think we have to accept that this may be 
the truth, and then we have to look for why this is and what should 
be done about it. 

O. Is there anything further that you want to add 
OWeeune "Why It ve parte 

A. There I can only speculate that either the 
state of the fibers as a result of the textile process have a 
much greater biological effect, or that some other possible 
exposure, potentiating agent, is present in that industrial setting. 

I mean, there also remains the possibility of 
whether the shipyard experience of some of the men might have made 
a difference, but I really doubt whether that's important. 

Q. We have talked about the question of fiber type 
in terms of mesothelioma risk, and I wonder if we might address 
the same question, but in terms of lung cancer risk, and I wonder 
if you could give us the benefit of your judgement as to how you 
see the epidemiological evidence in terms of relative risks of lung 
cancer, and the effects of different fiber types? 

A. Well, we suffer from a terrible lack of 
exposure data, but all we can do is look ina very sort of 
gross way at differences between exposure in different situations. 
It looks to me as though when you have amphibole exposures that 
the risk of lung cancer is probably magnified by a factor of, 
perhaps two or even three, but it may well be that it's because the 


exposure is greater because of the dustier nature and finer division 
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A. (COnb a.) Ofe tne ampnibole fibers. 

So, I mean, there appears to be a difference as 
far as the risk of lung cancer is concerned, in that it's greater 
Feletively with the empnaboles, but 1's nothing like the. order 
of the difference that exists of mesothelioma. 

Q. When you make that judgement, can you tell us 
what particular studies you are thinking of? 

A. The study by Hobbs in the crocidolite mines 
of Australia showed a risk, which was a mining exposure, showed a 
risk of lung cancer considerably higher than we observed in the 
chrysotile miners in Quebec. 

Then when you compare the risks of crocidolite... 
well, it's a very rough measure as in the gas mask cohort we 
discussed earlier. It looks as though the lung cancer risk was 
perhaps very roughly double... or at least proportional mortality 
was double that you got in chrysotile exposure. 

I can't remember...I think there are one or two 
Other studies in which the.~...but i. mM atrard 2° haven tyqot them on 
Pheer speor my tongue; Om. myamine. 

DR. DUPRE: Is table twelve, again at tab three, 
at all useful here? Because on page 437, lung cancer deaths as 
a percentage of all deaths for chrysotile mining and milling in 
Quebec and in northern Italy certainly do appear to be substantially 
lower than in the insulation factory workers. 

THE WITNESS: Yes. But of course we don't...these 
populations aren't necessarily comparable. It's just that there 
is a higher proportion of mortality in the insulation cohort. 

That is compatible with a higher risk in 
crocidolite...well, in amohibole exposure. But of course it isn't 
much greater than the Dement...do you have the Dement proportional 
mortality for lung cancer? I don"t have his papér in front of me. 


MR. LASKIN: I suppose we might also...in terms of 
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| MR. LASKIN: Q. (cont'd.) relative risk exposure 
your own table at tab thirteen, your Cold Springs Harbour paper, 
is of some help in relation to all the studies. 
THE WITNESS: A. Yes. 

| Well, we don't have in this paper the proportional... 
invthis table the proportional mortality. It deesn't realiy nelp 

very much for that. 
| OF | BUbiainM terms o1... lm) just. ehinking, Of .noODbpSs: 


i sseudy in this table, and I'’m...2 don't Know whether 1t'simeror 


the typing...but is the observed to the expected thirty-eight to 
twenty-two point six or thirty-two point six? 


| AL echinkt at seo tt LOOKS sin My paper .tke 


twenty-two point six. 
| Ox. Dtymay be. thac. <. 
® A. NO, zo must be thirty-two point. six... 
Q. Because they... 
| A. ..-because of the difference...five point four. 
NO, @t2uen teclear, as vyoursay. 
It could have even beenatypographical error... 
20 Our Sit may pe. 
Be ~»-it certainly looks like a two there, 


but PE clearly ‘ought, to be a three. 


But he has a proportional mortality of about 
twelve for respiratory cancer, which is about double what you 
| would expect in a general population, and is therefore not very 
| 25] different from what I was saying that occurred in the amphibole- 


exposed people. 
| Q. I suppose it leaves me to ask whether in your 


view, in terms of lung cancer risk, whether perhaps it's the 
| process or that part of the asbestos industry which may be a 
more important factor than the differing fiber types? 
A. Yes, 1 think that there its clearly a difference 
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A. (cont'd.) between mining and processing in 
chrysotile, but there is, nevertheless, a substantial risk of 
lung cancer in mining chrysotile, and just the difference between 
the different fiber types as far as lung cancer is concerned, is 
nothing like so great as it is for the amphiboles....that there 
are differences, but they aren't of an enormously large order. 

Ow.» Can l Just briefly go back.to.one issue .we 
dealt with before lunch, and that was the papers that look at 
lung tissue, they analyze lung tissue, and it might be helpful 
if we...I want to make sure we all understand the tables that 
you've presented in respect of those papers, and perhaps we can 
go to tab fifteen, table number one at the back. 

Table fifteen, 1 take it, is: the analysis that 
was done from the mesothelioma series in North America, as at 
Doe 2 

Avweves. Well, Gthiwas...yes, it was as of 1197/2, 
in both the United States and Canada. 

QO. The mesotheliomas that you studied, were 
they...was there any premeditation in what you selected, or was 
it simply whatever you could get lung tissue for? 

A. They had to be from autopsy cases, otherwise 
you couldn't get, axspecimen of ,lung tissue.4.1 took all sthe 
autopsied cases and requested from the pathologists a piece of 
lung tissue for both the case and the matched control. 

This series that was studied was every case and 
matched control that Lwasvablestouget out .of that series), 1 think 
there was something like a hundred and seventy-two autopsies, 
with cases and matched controls, and we've got ninety-nine of them. 

But they weren't selected. They were just whatever 
we could -get. 

Q. To come back to a question Dr. Mustard asked 


this morning, was there any premeditation in terms of what part of 
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Q. (cont'd.) the lung the specimen came from? 

A. It wasn't possible to do anything about this. 
We would have liked to have specimens from defined representative 
areas, because there may well be differences as much as..according 
to Pooley...as much as twofoldPin the asbestos content of one 
part of the lung compared with another, but these were just whatever 
Specimens that pathologist was able to send, and they could be 
from any part of the lung - for the case and for the control. 

Often where there was a known respiratory problem, 
they often took a number of specimens. But sometimes they only kept 
one for some of the autopsies, and that was it. 

QO: AndWHorsethe “purpose %of"this table, I take it, 
the fiber is defined simply as having an aspect ratio of three-to- 
OnNetOr WGreavenr? 

Ae Thates Correct. 

Q. Can you help a layman here and tell me what 
per G dried lung is? 

A. Gram of dried lung. 

Q. What are we looking at on this table? Can 
you just explain to us what we are seeing on this table? 

A. What was done was, the series of ninety-nine... 
well, say we take the male cases, I think that was seventy-six - 
yes, seventy-six male case control pairs...the pieces of lung 
tissue were taken and the control's, and they were all jumbled up 
and sent in a new numerical order to Dr. Pooley, who, by a process 
of dry ashing and use of sodium hydrochloride, or some other 
substance, dissolved away all the organic tissue and then having... 
or having taken the dried lung, I'm sorry, first of all, and weighed 
it, and then finished off by removing all the organic tissue, 
he examined parts of this on the grid under a transmission electron 
microscope with an x-ray energy dispersive analyzer, so he 
counted say a hundred...I think it was generally a hundred fibers 


and estimated from the area that he had how much...what weight 


ie 
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A. (cont'd.) this was derived from, and was 
able to express these fibersas millions of fibers per gram of 
the dried lung tissue that he examined. 
Q. Ofseach type, of. fiber? 
Of each type of fiber. 


iO Pp 


In respect of the cases, because I take it 
the cases came from the two hundred and seventy-four, whatever 
the number was, of mesotheliomas in North America. 

Were there, amongst the cases that formed part 
of his case control series, were there mesotheliomas for which 
there was no prior known asbestos exposure? 

De jOhgesves on Over titty, percent ... Euity percent 
would have had no know asbestos exposure, in the males. 

O. —Jtiathe, males. 

Was there any magic to the categories that you've 
chosen down the lefthand side of table one - in less than one, 
ten to.thewsixth,.and one,,to ten, end 60..0n? 

A. No. It was...obviously these are...you should 
always define your categories in some sort of way and not fiddle 
the answers according to what...fiddle categories according to 
the way the answers are coming out, but it was that...that 
looking at the numbers of cases that had these various amounts, 
the table is presented in this way, although the actual analysis 
was done in a larger number of groups. 

This is a condensation, but done from sort of 
first principles on the numbers of fibers and not according to 
the way the answers came. 

DR. UFFEN: Can I ask a few questions here, 
because I wanted to clarify something? 

_ THE WITNESS 3% Ves. 
DR. UFFEN: We're quite taken with your 


colleage, Dr. Gibbs', reference to the discoveryor significant 
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| DR. UFFEN: (cont'd.), amounts of tremolite in 
the lung tissue of your miners. This is your very recent draft 


paper and the last one, number sixteen. 
THE WITNESS: Yes. 


DR. UFFEN: I can tell you what my concern is 


right at the moment. My understanding is that tremolite occurs in 
other kinds of rocks as an impurity. It. occurs in limestone, 
which is a very common rock used in road building, construction 
fo, and so on, so that if.tremolite turns out to be significant we 

might have a vastly different control population than we would 
have been talking about so far. 

THE WITNESS: True. 

DR. UBBEN: So. 7 would must: like to explore is, 
the importance or otherwise of tremolite with respect to 
i 15} mesothelioma, lung cancer and fibrosis of the lungs. 
Now, in table one that would...that I'm talking 


about...I see that the amosite, crocidolite and anthophyllite, 
the cases are roughly three times the controls, in the total 
numbers, which appears to be quite significant. 
ze But the tremolite is very similar to the chrysotile 
in that the cases and controls are very similar. 
The first thing that strikes me is, here we 
have an amphibole - namely tremolite - which is similar to 
the serpentine - namely the chrysotile - even though their 
chemical structure is quite different. 


25 So this sort of points to a non-chemical 


explanation, maybe the physical size. 

But then this leads me to the question: In your 
last paper where you were talking about the identification of 
these in the lung, and you used the transmission electron 
microscope method. ONepage fOure tn particular. tt talks about 


the aspect ratio of three-to-one or greater, but,it doesn't mention 


ies 


G 87 (6/76) 7540-1171 


: vy ais i : 


i wicobe aaa temerss 5 oat a Re 

HOF coal air a ateoge ah) yf ease 
OE ESaUT Te (enktiM tina ae ye 
ht jneo ks tegie wet od ae weer ey ee 


BEaow si ‘iprta’ nol tehigeg 


~% 
es i 
21 Stoigue oF enht Fawr. vee ‘oh ‘mnt 4 
od ppeqee? tie soi fomeas “te onli 
-spnyt e4% 20 aigelave tesa af 

poixiet ma'T sayy... bidew Fede San @ides Hi. a 
62. liydqottas Bae eftlobiioss oe at onal at 
lajot off ah ,eloutadeg “ane aemie eords ae " ait io oe 
.jnso!Siayle s¢iep od of ameagay ie . . i 
olisoeytdn afd oo selimie dev ai soon et ) anu ah 34 
.retimle ysev oom. ‘efarnseo. “ts : | 
ow ered ,2t om senlate saute Ga? 
om telinke af bbe = stilonens 


sisdd dtovedy neva = sty 3 


é vee: >: a a 
ie, = vf 


possi stati viaainpeni dc $2 ZH “le : 
ew j es eaten tio echt ie 
So gree ete > ey f 


st a ae dae 
TwoYy nz sania etlg os" a ay pi cae oe aby ng a sa bm eo 


i = tori rt meonidie vedo ets Veqhy fap 7 


_ 


- 
7 
ib 


7 


‘luarnae 


issimedis-16n eh be 


om 

ye vid tid 

hae RT) 
i 

ie 


ee a 


AOhInem. 9° aes 
& rea - hee ee 


10 


15 


20 


25 


3 87 (6/76) 


- 70 - McDonald, in-ch 

DRe UEFPENS + (conted. i. rthe-léncth* 

Was there any restriction on the length of the 
fibers? 

THE WITNESS: No, there wasn't. We would have 
taked tovhave put ‘ones Binnfactyer think probably-we do have it 
broken down by less than five mu and more than five mu, but 
we haven't got it *brokenMdown more than’thats” It just wasn't 
feasible for Dr. Rowlands to do™this in the time available. 

DR. UFFEN: But these data that are presented 
in tab sixteen, ma'am, include all the fibers - even the little 
ones - that the membrane filter method doesn't measure? 

THE. WITNESS: © Yes. | That’ *the ‘membrane’ filter .*. ? 

DR. UFFEN: You are using a transmission 
electron microscope? 

THE WITNESS: Yes. 

DR. UFFEN: Which is able to measure much smaller 
fibers? : 

THE WITNESS: Yes. 

DR. UFFEN: They may still be three-to-one 


aspect ratio, but there may be a whole lot of little ones in 


there.... 

THE WITNESS: Yes. 

DR. UFFEN: ...that you wouldn't measure if you 
were doing the membrane filter method. So the data presented in 


tabs fifteen and sixteen... 

THE WITNESS: 7 Ald wight...) Coutdwyou clarity “what 
you wouldn't get in the membrane filter method'? 

DRa-URPFEN :.0 hes Gon i COunE «5 

THE WITNESS: 5 They dons t. «.: 

DR. UPR FEN: ou. Can. tf count thems... 

THE WITNESS:. But you. can count, them: by an 


electron microscope with energy...and idenfity them by an energy 
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THE WITNESS: (cont'd.) dispersive analyzer, in 
just the same way as you can in tissue. 

DR. UFFEN: Yes, you can identify them, but most 
of the information that has been presented to us up to now, and 
certainly by Dr. Gibbs when he was here, was from... 

THE WITNESS: Optical microscopy. 

DR.. UPBEN:, | o sODE teal MiCroscopy ... 

THE WITNESS: And phase contrast. 

DR. UFFEN: ..-results taken from a membrane 
filter measurement? 

THE WITNEGo: YeS, that’s true. 

DR. UFFEN: Would I be safe in concluding then 
that there is a possibility that some of the results in your 
most recent papers, tabs fifteen and sixteen, could be attributed 
to small particles, not measureable in the normal optical 
microscope MFM method? 

THE WITNESS: Oh, yes. Because I think that the 
optical microscope just measures a proportion...measures fibers 
longer than five mu...and that is generally taken to be an index 
of the whole range of fiber sizes. 

DR. UFFEN: It may be fairly obvious and simple 
to you, but I'm still trying to sort out the importance of small 
fibers and the difference between their physical size and their 
chemical properties and so on. 

Could we turn now to the fibrosis of the lung, 


the asbestosis? I was struck by the final comment in your tab 
sixteen, on page six: 
"Neither this investigation nor the earlier 
study by Pooley were designed to evaluate the 


- extent to which tremolite contributed to the 


pulmonary fibrosis of chrysotile miners and 
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DR. UFPFEN<- (conted.) “millers, ,or™indeed to 
others. 
This clearly deserves to be done, but will require 
comparwson of fibrotic and other changes in 
chrysotile workers exposed to varied guantities 


of ‘Eremolute”: 


Is this something that we should take very 
seriously from the point of view of a Royal Commission trying 
to make recommendations for the future, or is it merely of a 
Minor nature that requires some research to tidy it up? 

THE WITNESS: I suppose I'm speaking with a 
certain amount of ignorance, but I would have thought that as 
far as mining in Quebec is concerned, where there is guite a lot 
GSiaseremOLite.2n portions of Che rock s— not an all of se) 
gather - what tremolite does is of considerable importance. 

You know, we do need to find it out as far as chrysotile mining 
is concerned, but I think that by the time the chrysotile from 
Quebec gets to the manufacturer, I don't think there is much 
tremolite Left gn 26... .buc) Lam nou sure about that. 

DR. UFFEN: I was thinking about ultimate 
regulations that specify, perhaps, so many fibers per liter 
that mustn't be exceeded, that we might subsequently discover 
that there is tremolite in many other walks of life to which 
this regulation ought to apply, and never dreamed of it at the 
time we were thinking about it. 

For example, if we go back to what is getting 
to be an important table - twelve, in tab three - the very last 
item is talc, including tremolite, in New York State, where 
Nine point nine percent of the lung cancers ~ nine out of 
ninety-one - presumably were due to the tremolite. 

: That's not anywhere near as low as the chrysotile, 


but it's about halfway to the crocidolite and amosite. 
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DR. UFFEN: (cont"d.') You know, should we be 
worrying about talc? Babies' bums, you know, generations have 
been powdered and patted... 

THE WITNESS: Well, I suppose that comes in with 
the whole area of lower exposures to different sorts of asbestos, 
of the populations Buteindustrially iLteappears to be a «rather 
limited phenomena...unless I'm wrong and there is a lot of 
tremolite that gets processed with the chrysotile. 

DRE UFFENe« .Just .one-more thing.to see :whether... 
we've had the evidence before us that mesothelioma increases with 
time after exposure at a rate which goes up as a three-and-a-half 
caliber of+times Ttmethinking about -children,acgain. ,That‘s.a 
smaller amount than you would ever consider dangerous for a 
worker aged thirty. For a child aged three.or,three months, 
exposed to talc, are we in any position to make prognostications 
about what will happen thirty years later? 

THE WITNESS: Well, we have some limited information 
on exposures to presumably workers' dusty clothing in the home, 
to children in the home, and we have a few cases of mesotheliomas 
which appear to arise from this, which occur in the thirties with 
a similar sort of latent period. But we have too few to really 
make that a firm statement. 

My feeling about talc is that as with chrysotile 
in the atmosphere, it's a problem but probably the dose that 
is received is very unlikely to be very substantial because it's 
only...the child might have a little cloud of talc as it was 
being put on, but it doesn't last for more than a moment. 

The whole question of tremolite, I think, does 
need to be investigated. But I think that possibly that has a 
lower priority than some of the other gaps in our knowledge. 


The question of tremolite and fibrosis was 
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THE WITNESS: (cont'd.) suggested by Pooley when 
he examined the miners, the lungs of chrysotile miners, but 
Ehnere i1sereally nothingstovsupporrast. 

But, Since itisathere, it persists. It tshould 
be considered as to whether that contributes to the fibrosis. 

DR. UFFEN: One last question. In the identification 
of the lung tissue, has anybody ever identified any actinolite, 
which is the one leftover amphibole we haven't heard about yet? 

THE WITNESS: Now, Pooley did find a little 
actinolite .insone .or, twoxcases, ibuteit wasn't enough tozuel 
don't remember how many it was. I didn't bring the original data 
with me here, but certainly he did look at that, and there was 
Meryl itt Le. 

He looked at also...not just the asbestos fibers... 
but he looked at the whole range of mineral fibers and 
identified everything that he could, and there doesn't appear 
to be anything else, except the asbestos fibers, that show 
a difference between cases and controls. 

MR. LASKIN: Q. During that discussion with 
Dr. Uffen, he did mention some evidence which we indeed have 
had in relation to mesothelioma, that unlike lung cancer it 
is independent of age. I am wondering whether your own 
research on mesothelioma would lead you to support that view 
OG NOG. 

THE WITNESS: A. When you say independent of 
age, what do you mean? 


Q. That the evidence we have heard is that in 


relation to lung cancer one should be looking at the background 
rate of lung cancer in the population, and you don't see...you are 
unlikely~to see asbestos-exposed lung cancer of people who are 
younger because there just isn't much lung cancer in the 


— Whereas the older people get, the higher the 


7540-1171 


biwoda rea eet ner . 
‘dieoxd it ads oF gdh baste cd 
notes itisaspt ody Rt 'Jagtbmeup ae ~ ; 
 \eeatontiae Yas heitieneet vove ibe 
trey seods bussed o’ heved ow etaa él 
eter lia Balt Rib: qaloot wow 28 
1. Tas qpetes ana Ik! sire eee owy 40 
n2eh tetiotte ott ented 2 * ti 5. eee be tims at 
eaw otedts bits setssuicl ca soot ot om Ghaleriey be 


ihe — a h vay at ut fa ay 


{Pos 


dit apddsdes edit ‘onli Sods cis a seat 2 


bre BIOkt Lanedicr a. ape Alone if 

taequs +’ neeob ons dy ‘bas bigod wt tea” ft 
de 2604 ,eredtt nptecded: Gta” ucla oe 
seiortdee Rae aebnd ae wanebt ’ i 


iiiw ndteepoakh Saqd garebe xO banance 
sved Ssebai ow dolitw sosebive amas 1 ee. ie i 
+) zeocbe palit wink Satta penne wal ; 

nwo swoy teidedw poivebrow as Bis 2 30 ra oe 

wsiv gate J2egqe oF = — ieee 


} mee iy 


oa 


Lvs = a E ge: ee ft 
priagiaienys. yrs a 
paatnanblies poh a 
ae a aan | ea 
lie Kash Aieaapoy Pay 
se kas apres: =“ 


2 ss a aa “ae ne 


= 45 <- McDonald, in-ch 

Q. (conttd.)} backonound rate and that's when 
we see a lot of lung cancers. 

Mesothelioma, we are told on the other hand, you 
ought not to be directing your attention to that question, but 
rather the time since first_exposure, it being more, a function 
of time to some power. 

Aw - Yess 

Q. Does your own research support that view? 

10 A. Igwoulds say so, ves. .iThere isn’t any...well, 
I don't know that we have the numbers, but it looks as though 
tteis a function, of thelinterval.. But,for -children, 1 suppose one 
always suspects that children might be at higher risk perhaps, 
because of their state of their growth, but otherwise for cdher 
people there doesn't appear to be...there appears to be a feaurly 
% standard interval between first exposure and death from the tumor. 

OF efhe only other,: thanks... Dr. McDonald. 

The only other topic I wanted to ask you about 
in a way follows on from Dr. Uffen's discussion with you, and 
it's the paper that appears at tab five of your compendium, which 
is the study that took you to the Homestead Gold Mine in South 
Dakota. 


20 


It has been an issue that has concerned the 
Commission as to whether we have to worry about asbestiform 
exposure, exposure from asbestiform in other than strictly 


asbestos mines - particularly bearing in mind our own situation 


25 in Ontario where we have really no operating asbestos mines, 
but lots of gold mines and iron ore mines and so on. 

One of the things that we have been trying to do 
is grapple with this study as opposed to the study that was done 


by the NIOSH group, which apparently produced some...came to a 


different conclusion. 


When Dr. Lemen was here and gave evidence before 
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O. (contta.) “this Conmission, ne “commented on 
the study that appears at tab five, of which you were a coauthor, 
and as I recollect his evidence, one of the things he suggested 
was that you were rather more looking at a survivor population 
because of the cohort that you selected, and therefore perhaps, 
I take it, were unlikely to see any excess mortality if indeed 
there was some. 

Do you have comment on that? 

A. Yes, I have two comments. 

One is that in the paper by Wagoner, et al, 
there were inconsistencies. At least the risk of lung cancer 
was higher in...I can't remember if it was people who...I think 
it was the interval between exposure and developing the lung 
cancer. It was higher, the incidence was higher, or the 
Proportion of the mortality was higher, and the shorten. vatter 
a shorter interval than it was after a longer interval. 

So that's an inconsistency. And the second 
thong is that... yOu are coing £O geu Clartiieacion on thas, 
aren't you, by the results of the Stanford research groups’ 
re-examination, new study, of this population? Have you had 
any information on that? 

Il don't think. 1U"s published yer. 

Q. My recollection is that one or two witnesses 
may have made some reference to some work being done in California, 
ano =. take it that 1s.67 

A. That is it, yes. It was commissioned by 
NIOSH and the Stanford research group have undertaken a large scale 
study, and I don't know whether it's published so I don't know 
whether it would be in order to comment on it. 

P i Can Oliv say tnat . coonk thet it wilileresolve 
your questions, although there is still a little bit of lacking 


information. But on the whole...and NIOSH is at the minute 
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A. (cont'd.) trying to get some information filled 


oe tactitaTlie 

Q. Do you have any knowledge, or are you able to 
help us, on what it demonstrates? 

A “ASeie say, 1 don «know that ic's in order for 
norco Talk about ‘that’ report. Gf you tell mesthat it@as re will. 
Bucs you don't, I= don’ think’ 2 fSnoulda- 

QO. Well, I...short of knowing under what 
circumstances you are privy to the document, I... 

A. Well, I can only say we are quite happy about 
the Stanford report as it stands at present. But, yOur KNOW; abc 
isn't final} so obviously we® can’t... 

DR. UFFEN: Were you asked to referee it as... 

THE WITNESS: My husband has got it at the moment 
for refereeing. 

DR. UFPFEN? i see. That is awkward if you are 
supposed to be refereeing. ; 

TE WiDNESes | lee lat pubiic,. thou: 

DR. UFFEN: It's certainly awkward. 

THE WITNESS: Oh, its awkward: Oh, yes. 

MR. LASKIN: Well) that's*tair enough. 

I have no more questions, Dr. McDonald. Thank 
you very much for your patience. 

My friends here in the back row may have some 
questions for you. 

THE WITNESS: Thank you. 

They probably won't be so kind to me. 

MR. LASKIN: Oh, they are very kind. 

DR. DUPRE: Thank you, counsel. 

Have™lr gota patting order. 

Mr. Hardy? 

MRS HARDY > NOn tem Not first today. 
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- 78 -— McDonald, cr-ex 
DR. DUPRE: Mr. McNamee? 
MR. MCNAMEE: Yes. 


CROSS-EXAMINATION BY MR. MCNAMEE 


QO. I have a few questions, doctor, primarily in 
relation to your ongoing study on the same factory that Dement 
studied, and Mr. Laskin asked you some questions, and if I repeat 
any questions he asked, please forgive me. 

1 thine sone, of the criticisms by Mrs Peto or 
Dr. Dement's study was that he moved the deaths into the very 
last group and created an inordinate standard mortality ratio of 
observed-against-expected deaths. He had different categories 
of deaths, and I think all the deaths were moved into one group. 

Did you consider that an appropriate technique? 

A. Wells lL think Mr. Laskin asked me sabout this. 

On). An esor rvs 

A. I was unaware that that was the case, and 
when we had a group which included a number of statisticians, 
which was trying to look at the Dement results and see how... 
because they appear to be very important...to see whether there 
appeared to be anything wrong, this wasn't pointed out. But Julian 
Peto is a very clever statistician and maybe cleverer than the 
ones who had looked at it earlier. 

I'm not aware that that's the way the analysis 
was done. 

MR. LASKIN: I think in fairness to Mr. Peto 
we should perhaps clarify the record by saying I think it was 
Dr. Finkelstein who actually... 

THE WITNESS: Who made that statement. 

MR. LASKIN: Who made that statement. 

* MR. MCNAMEE: Q. In addition, Dr. Dement's study 
does acknowledge that smoking played a role in the lung cancer, but 


he then goes on to say that he can't account for all the deaths by 
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Oo. (come"d.) ateributing Sthemstorsmoking: 

However, reading the study, he really didn't seem 
to make any attempt to factor out what percentage of deaths might 
be properly credited to smoking...at least I didn't think so. 

What was your opinion of the analysis of the smoking 
effect in comparison to lung cancer...or insofar as it affected 
the lung cancer? 

THE WITNESS: A. Well, I think he showed that 
the smoking habits of the population didn't differ from the 
reference population in the United States, but he didn't have any 
smoking data on the different exposure groups, and it would only 
matter if the different exposure groups had different exposure 
patterns...if they all thadksimblartsmoking patterns jel 'm>sorry, 
ipiwouldn't affect therslope sof tthe thine: 

So I would say that we can't be sure that smoking 


hasn't acted as a confounding variable in this, but I don't see 


“any reason why it has. 


Q. Dr. Dement didn't have any in depth analysis 
of the occupational experience of his cohort prior to the time 
they commenced employment in that factory. Will your study 
attempt, at least, to have some kind of analysis of the prior 
occupational exposures of your cohort? 

A. Well, that brings up the question of how I'm 
going to try to look at the question of the possible naval yard 
employment, and I think since one of my analyses is going to be 
case-control analysis, taking all the respiratory cancers and 
taking a series of matched controls, I would like at that point 
to investigate in detail the possibilities of earlier exposure 
in both these groups, but it would have to be done in a blind 
fashion with the whole group of cases and controls, investigating 
systematically what their other employment history was. 

Q. Also, his control group was basically, I think, 
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Q. (cont'd.) the United States population in 
general, and one of the previous witnesses indicated that he might 
have also used the local, either the local state death rates or 
even the county in which this plant was located. 

Is,youEscontrol,group going to be based on the 
United States standard population, or something more specific? 

A. My reference group, my population, reference 
population, is. the State;of South Carolina, but in fact I don't 
think it's likely to make any difference compared with Dement's 
results because the death rates from respiratory cancer appear 
to be rather similar in South Carolina to the United States in 
general. 

Q. I think one witness indicated that the lung 
cancer rate in that particular county was almost twice the national 
average? 

A. etheatdsytrucstorathe. county, .bul noteror tie 


“ state. 


QO. Would that county rate be unduly influenced 
by this rather large group that worked in the textile mill? 

A. dethink, that the.county xate. could be...1 
don't know that the factory would influence it very badly. It 
coulda influence it, but one would need to see what the population 
sizes were who worked in the factory, and then the total county. 

But I think that the naval shipyards in the 
county would...in which the employment...the numbers of persons 
employed were very much greater than in this plant, that would 


affect the county rate, certainly. 
Q. Now, Dr. Dement had a number of conversions 


there. Will your study...is your study going to attempt a similar 
conversion, or are you going to work it on particles and then... 


particles for one group and fibers... 
A... Well,,I'm going, to. go. out.and. seek: guidance 
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- 81 - McDonald, cr-ex 
| As (conta). trem Gitterent. people on what could 
be done about this conversion, and I plan, as was suggested 

| 5 earlier, that one looked at the whole range of possibilities of 
orders of difference, then one could present that analysis using 
| these different fiber conversions. 

Q. Would you have any objection to just using 
| the same conversions that Dr. Dement suggests? Have your 
experts reviewed them and... 

10 A... Well, 1 would > rather get. some set...yvonu see, 
| I would like to analyse mine, in the first place, in the 
measurements in which the exposures were taken - in million 
| particles per cubic foot - because those are available right up 
to 1970, and there they cover the whole period that's relevant 
| < to the causation of liing»ecancer;: 

But after that, I really haven't decided how 
| to face the rest). As’. aye wouldimeallyisketto goutoua 
group of environmental people and say 'what do you advise me to 
do about this'...about what is the best conversion factor to 
| use for the various jobs in this factory. 
20 Q» One final question with respect to Dr. 


| Finkelstein's study. Do I understand that one of your criticisms 


is that this represents just a small slice of the actual working 

| population, and that the heavily-exposed portion of the working 
population? Whereas, say in comparison to your husband's studies 

| of the Quebec miners, he took...at least he went through every one 

2° of them and then divided them into...finally picked his cohort 

out of I don't know how many thousand workers it was. 

| And to just give you an indication, I understand 
Johns-Manville had perhaps five thousand people working between 

| 1948 and 1981. That's just a figure that has been given to me, 

I can't vouch for it, but perhaps five thousand people have had 


| asbestos exposure at one time or another at Johns-Manville. 
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- 82 - McDonald, cr-ex 

A. Definitely I would say that you stand a much 
better chance of getting the most, the best exposure-response 
information if you look at a complete cohort, including shorter-term 
employees and lighter exposures, because then you've got a bigger 
range of exposure to get your dose-response curve out of. 

But. On thesocherrnand,, as. 1 said earlier, having 
done that, this is a real problem because of the unknown relative 
amounts of crocidolite and chrysotile, so that you are only able 
to calculate your response to some unknown mixture of two different 
fiber types, and therefore this isn't very generally useful. 

MR. MCNAMEE: Thank you, Doctor. Those are my 
questions. 


DR. DUPRE: M. Casgqrain? 
CROSS-EXAMINATION BY M. CASGRAIN 


Q. Dr. McDonald, I gather from what you have 
stated in connection with Dr. Dement's statement, one of the 
things that you propose to do in your further study is to classify 
the subjects by exposure. ' 

I wonder whether you could help me a little bit 
along these lines. Are you referring to...are you saying that you 
will attempt to do with those workers approximately the same thing 
that you have done with the workers in the Quebec mines? That is, 
find out exactly what their own occupation entailed by way of 
exposure, is that what you mean? 

A. -OTHat lS. corvect? 

Q. Now, is there enough data in Dr. Dement's... 
supporting data, shall we say...to permit you to do that? 

AO IAN Mot first ofall, Braking it from Dr. 
Dement. _I already had a hygienist, a lecturer in hygiene, visit 
the factory and collect all the exposure data that there is, and 


so I'm starting from the same point at which Dement started, and 


— 
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- 83 - McDonald, cr-ex 
| | A. ¢eontld=)) I’m, at the minute, working, on all 
of the work histories, and for each department and if possible for 
5 | each job within each department, this environmental expert is going 
| to give me his best estimate, fromthe data that he has, of the 
| exposure that that person would have received in that time, which 
is the same as we did for the miners except for the miners we had 
to do a certain amount of backwards extrapolation, and here we do 
| start with some data in 1930, and there are very few men...there 
10, are a few who go back earlier...and we shall just have to 
| extrapolate those backwards. 
Q. Do I understand that this was not done in the 
| case of Dr. Dement? 


A. Y@S, this isswhat he did. 


| @) You are doing the same thing? 
I A Yes. He estimated... 
Q. With your own personnel? 
A Yes. 
Q. It may sound like an obvious question to you, 
but why would you repeat what he has done? 
25) AD “WEll? chirst of all, Tohave a’ adrireren®’ conore, 


I have a bigger cohort, and they worked in different jobs. It 
doesn't make the job any easier, that he has done it, if I have got 
a different set of work histories. 

Well, I have anyway to define the jobs and the 
times in which all of these employees worked, and then having got 
25; that we then have to match up the exposures that...the best 
exposure data that we can for that job and that time, but taken from 
the same thing as Dement has, and it's just as easy to start from 
scratch as it is to start with what Dement has. 

Q. I would have thought an update of Dement would 


ee have been sufficient? 
A. No, but it would be more complicated, the way 


he has got it, the form that he has oot. 2t in. 
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- 84 - McDonald, cr-ex 

Q. Is it possible, perhaps, that, depending on 
the technique you use to cause this evaluation to be done, that 
the results that you would reach in respect of exposure, individual 
exposure, would be different from those that Dement reached? Is 
that possible? 

A. Well, you mean apart from the errors involved 
in estimating individual's exposures? I mean there are some 
errors involved. 

Q. Mmm-hmm. 

A.s.J,.would have, Said it was, much. better for 
our state of knowledge that we did start from the basic data and 
do our own analysis, than use anything that he has already done. 

O. Uf, ondy to. dovuble check oreprove or disprove? 

AS (That teoraqntco wel.) 1) mean, =. GON tarciank 
it's any more digficuit and J. think atts the only way sae the 
answers are going to be credible. 

O. » I take jt then that T. can assume. that the Dement 
Study. so,tar, has not ainwet fect. anpl2ed these criteria to the 
conclusions of the study? That is, individual exposure? 

Can, lL. sav what? 

The..Dement wmaper. so, far, has it in, effect 
attempted to classify... 

Ain w Yes. 

Q. In away satisfactory to you, the individual 
exposures? 

A. Well, the way that I understand that he has 
done. ita it seems, all, right... But i'm going, to have,to look at it 
again if Dr. Finkelstein says that this has the effect of 
classifying people, of putting their deaths into the highest- 
exposure- group. 

I just don't understand that, I don't understand 


what is being suggested. 
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Aus (cGonksd.s)is» But .bromothe.peint of sview.os 
calculating the exposures for each individual so that in the analysis 
people can be grouped according to different exposure, total 
cumulative exposure, I shall probably do it the same as Dement 
has.doneée it, as far as I know. 

QO. p@Gommeco mevis aim wrong, but I envisage, for 
instance, that if you had on the specific floor of a factory 
an index of exposure of, say five fibers, it could be that someone 
working next to a carding apparatus would be more exposed than he 
who would come in to sweep the floor, or be a millwright and come 
in Lrom. time tostime»onlys «Correct? 

Ain ECGs 

Q., That. is the,kind.of classification you propose 
LO2 C0 2 

A. i) N@S sual gthink wwweware snot sgqoing to bewableto 
do a very fine classification. I think my environmental 
colleague is going to take each department, each location and 
then probably subdivide the people working as to those who would 
have received average exposure and those who got more, and those 
whosngot less) and.in -ajvather.ambitrary way. It's, all rather... 
it's inevitably imprecise when you are estimating past exposures, 
but you see all that does in epidemiology is to confuse, is to 
mask findings rather than create them. 

it tends tordilute ;resuits: ,~But what you are 
looking for is differences between low exposures and high exposures, 
and you would tend to get a smaller difference if your...to the 


extent that your individual measurements may not reflect the 


esebhielols 
QO. Well, af Timay; just to trycandimake 


comparisons between, say the Quebec mines and the Dement study 


in respect of environment, and I have a table here...I think perhaps 
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=o Ons McDonald, cr-ex 
oO: (Conta), “Mmshoucavshow it to you first 
and then ask you questions on it so that we both understand. 


it’ s"tablevsix an nise study." 1°) passat down 


CO” you 

DR. DUPRE: Table six in Dement's study, M. 
Casgrain? 

M. CASGRAIN: Yes. 

Uniortumately)  T* haven t-cot=my copy, ‘So... 

THE WITNESS: Well, maybe I should have brought 
mine. I've got one somewhere. 

MY CASGRAIN :* 0. “Pernaps” ir I stay close to you, 
we can use the same one at the same time, and nobody will accuse 
me of crowding the witness, I hope. 

I also need my glasses. 

Now; if 1° 100k at“table™six;) IT look for instance 
at what is called here 'heavy weaving', and I look at what the 
exposure was” between 19s0" and 1936, "and I see nine point two 
Pabers per C.0. MRLOML. 

Now, could I perhaps try and compare a machine of 
that nature to, say, "a*ecychone. vibrator in-a@ Mineo” You Know what 
a cyclone vibrator is in a mine? 

THE WLTNE Sst Ae = MOLTe Of Vess.  — t Meradrny 
ignorant about this side of it, so don't push my knowledge too 
toc 

QO. Well, I'm talking about apparatus you would 
find in a mine, which would also create dust. 

Were Yes 

Q. Or perhaps’ we could compare it to the 
bagging area at the time when there was no automation. Could we 
do that? 

; A. Mmm-hmm. 
Q. Now, would you expect that heavy weaving 
— 
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ae McDonald, cr-ex 

Q. (cont'd.) and bagging would perhaps cause 
the same amount of dust? 

A. No, I think I would...well, it depends under 
what conditions the bagging was being done. You mean open 
bagging when... 

QO. oWell,copen bagging to-an ‘extent. Doctor, 
I'm trying to find a comparison here, because if you look... 

A. I don't think that you can easily make 
these comparisons, and I think I look at Dement's things and 
think, goodness me, those look all very low compared with what 
the case was in the mines. But I mean, I don't know how to 


interpret that. 


Oe t@hat's my reaction, too. That's why I'm looking 


at heavy weaving. Would you not say that heavy weaving, in effect, 


would create about the most dust in a factory? 

A. Well, I don't know. I would say that the 
preparation and carding are very bad. 

Q. If we look at carding, between 1930 and 1935, 
you had ten point eight fibers. Does that make any sense to you? 

A. Well, this whole question was looked at by 
a group of people, among whom were people...Eyre was there from 
the American Public Health Service, who was actually involved in 
some of the measurements here in this plant, in the American 
Public Health...the U.S. Public Health Service surveys, and all 
that I can say is everybody seemed to accept that they didn't 
have any real reason to say that these measurements weren't 
correct, but we only concluded that if these measurements were 
correct, then it must be thats the: biological effect of the... 
of whatever...that what they were measuring was not what was 
having the effect - that the effect must be from something that 
wasn't being measured, perhaps. 

Q. But you see, taking into account what you 
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- 88 - McDonald, cr-ex 
Q. (cont'd.) have said and what your husband 
has said as well, in respect of cleavage of the fiber, and the 
fact that the fiber, when factored - if I can use the expression - 
when manufactured or going through that process cleaves into a 
great number of smaller fibers, and if I look ata figure of ten 
point eight fibers per’éic?"in 1936%6n°a carding machine, where 


| Obviously the controls are far from being what they are now today, 


Or even fifteen years ago, it seems to me that this figure is 

10, completely out of proportion? 

| DO you not agree with me? That those ten fibers 

| should be a hundred fibers, judging from the evidence we've heard 
in respect to fiber cleaving as it goes through the factor? Would 
you not agree with that? 


A. Well, I agree that at face value it appears 


| like that, but Ihave no”"évidence "to say that those measurements 
| aren't correct. 
But they must be measuring something different 
in the mines than the factory. 
QO. Yet this was being done with the impinger 
20 method. 
IN NUE 
Q. Albeit it was not a midget impinger... 
A. No, they used a large. 
OF, we bUuc aslarde “impincer - 
As” “Yes 
25 Q. But the results would come out the same, 
would they not, on the impinger? 
A. I understand they are supposed to. 
Tt agree with you, Hut *i't “just “is insoluble and 
Pecan co throw any "Ligne on 1c. 
; Q. I'm looking, for instance, at heavy weaving 
x and 1 see that betweemtros7.and.19/5, me was. two, polnt=sis.fibers. 
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- 89 - McDonald, cr-ex 

Q. (cnt'd.) Should I assume that the number of 
fibers would be the same in 1937 as in 1975, although there would 
have been improvement in the eguipment used to in effect absorb 
the fibers...not absorb, but to eliminate the fibers through air 
suction method, and what have you? 

A. Well, as I understand it, this plant was 
supposed to be a good plant. It was supposed to be an example in 
dust. control, I think in the late~thirties, to other textile plants. 

Q. In the late-thirties? 

A. And you also have to say that the textile 
process hasn't changed at all, until now they've got rid of this 
process, this dry process, and they have got now, at the 
Cherieston plant... 

Q. The wet process? 

A. The wet process. 

But, I mean, I think that the small change over 
the years is compatible with not changing the process. 

Q. And using the same equipment for over thirty 
years? 

A. Using the same equipment, that's right. 

O. So that...this perhaps is a very simple-minded 
question...so that if, IT had today to determine whether...if 2 am 


going to do heavy weaving in my plant, I should think of the 


Dement experience. Obviously I would not, because I would be 
using a wet process. Let pat. NOt COrrecc, 
A. Yes, 


Ox So that in errect, at tT looked at this’ kind 


of data, having to do with a ftectory,: and if. 1 vassime ‘that’ most 
of the equipment is outdated and has in effect been changed to 
the wet process, it becomes somewhat difficult to use that data 
and apply it to a modern factory, does it not? 

A. Yes, 
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a ie ae McDonald, cr-ex 
(REPORTER'S NOTE: Slight pause in proceedings) 


M.. CASGRAING «im ssOrry Dr. MobDonald... 1 was 
just trying to think up a very learned and intelligent question. 
It's a difficult one too, and my problem is I have to understand 
it before I put at to vou, which moekes it. even more difficuli .. 
which is what happens when you try and examine experts. 

Anyway, forgetting all the lessons I got in 
law school, I'm going to ask you the question anyway - because I 
don't know what the answer is going to be. Apparently one 
shouldn't ask those questions. 

Was there not a lot of asbestosis in that plant 
asi eGarly back lvas 19302 

THE WITNESS: A. There was a report by Metropolitan 
Bete, bat I thought it was in the later 19307 s. 

O.) Yes? 

A. Indicating a number of cases of asbestosis. 

Q. Now that would be in the late 1930's, did 
you say? 

A a ae On, 

Q. Would that be compatible, asbestosis at that 
Stage, in that plant? 

A. With what? 

Q. With asbestosis? With the kind of exposure 
that asbestos calls for? 

A. You mean at those levels? 

Q. Mmm-hmm. 

A. Well, I mean, compatible on what basis? 

You wouldn't expect it, if you were dealing with the mining 
population, you wouldn't expect...well, it would partly depend 
on how long the people were exposed, but all the same that 
wouldn't seem a very high level of exposure and I suppose you 


wouldn't expect much. But we don't know what proportion of 
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| - 9] - McDonald, cr-ex 
A. (cont'd.) employed persons had asbestosis. 
Q. Neither do we know what their individual 

5 exposures were? 

A. No. 

O.. UAngota could be, tor instance, that of all 
the cases of asbestosis they were all people who were working 
on a continuous basis next to the heavy weaving equipment, as 
opposed to others who were ambulating throughout the plant? 
aw ts that correct? 

A. Well, I'm afraid I can't remember the 
details of this study, but I think,they did. take all the people 
who had worked for a certain time, and I think it was irrespective 
of what they were working at, and they found a number of cases of 
#2 asbestosis among them... 

Q. Not knowing... 

Rae + oeand-1..can’ t, tell you... 1b wash. tie. very 
precise study. 

Or and not being able to tell whether those very 
cases were people who had, in effect, worked on a continuous basis 
20; next to weaving equipment? 

A. They didn't look at exposure - didn't examine 
or report on the exposure history. 

Q. Because I take the case of a millwright in 
the mine, for instance, who will circulate on the floor. but will 


only occasionally inspect equipment, his exposure is less than he 


25; who had worked next to a piece of equipment? That would be the 
same situation, wouldn't it? 
pS Wee Aa 
M. CASGRAIN: No other questions. 
3 Thank you very much, Dr. McDonald. 
30 DR. DUPRE: Miss Jolley? 


MISS JOLLEY: I just have two questions, because 
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- 92 - McDonald, cr-ex 
MPSS IOLLEYs (cont .as) ” pot Dr.” Urren got co my 


question before on tremolite, and John covered a number. 
CROSS-EXAMINATION BY MISS JOLLEY 


Q. I .would like to go back to the conversation 
you were having with John just before lunch time, and that was - we 
were dealing with the whole issue of competing causes of death and 
the possibility...we were talking about the Charleston study, and 
when John asked you if it was possible that perhaps some of that 
population...oh, and I think Dr. Mustard asked about Enate. i au 
was possible that some of the population may have died from other 
Causes and therefore were not available to die from mesothelioma, 
and you said that, well, generally mesothelioma kills people at 
a younger age. 

Ava Than Lung cancer. 

QO. Right. But then we look at your study on 
mesothelioma in tab eleven, in Quebec, where we are discussing 
the latency with chrysotile, and you have people dying of 
mesothelioma much, much later in life when they are exposed to 
chrysotile than with crocidolite, and so I would wonder whether it 
isn't possible that they might have died of competing causes 
in the Charleston... 

A. Well, if that was so, you are suggesting 
perhaps that there is a difference between the amphiboles and 
chrysotile, that chrysotile only causes pleural mesothelioma and 
twice as late in life as the amphiboles do, and you are asking me 
whether there could be competing causes of death in the Charleston 
factory in that people died of lung cancer before they got to the... 

Ove (Torthesbatencyinas 

A. ...had a chance of getting mesothelioma of 
the type that we appeared to get in the chrysotile miners. 

It's perfectly possible, but it just doesn't 
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A. (cont'd.) seem to make very much sense to me 
that although there was a high mortality from lung cancer...what 
I would expect if there were a competing cause like that, that you 
would nevertheless get cases, you would be bound to get some 
cases of mesothelioma, but you might be getting less than you 


would have done because some of them might have died earlier from 


lung cancer, but it wouldn't prevent the occurrence. Competing 
causes of death never do that - they just influence the level. 
O. Ridhte 1 was just navang croublesreconcz ling 


the long latency for chrysotile, and your comments. 

A. Yess You see, it wouldn't: be one for one 
that each person who did get lung cancer, who was going to get 
mesothelioma, had died earlier of lung cancer. Some would have 
failed to die from lung cancer and would have survived to get 
their mesotheliomas. 

Q. I have a guestion about your mesothelioma 
and fiber type, and it's a bizarre question, but I am interested 
in why did you decide to study those three plants? 

A. Oh, for a very easily-explainable reason: 
Because in the chrysotile mines we had first of all relatively 
very much fewer cases of mesothelioma than we realized were 
occurring in insulators or in products factories which were all 
the factories that had been reported...were mixed factories, 
had amphiboles with them. So it was obviously very desirable 
to look at large and old factory populations which had manufactured 
only chrysotile. 

The only two reports of studies prior to my 
starting this study were two small factories, one in America 
by Weiss, who looked at a small asbestos paper FACtTOLr Y= ae buUL 
that's largely a wet process and he didn't find anything much 
in that. The other was a study by Elwood and Cochrane in England, 


which again was rather a small factory, and they Q10n. (finda. . they 
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- 94 - McDonald, cr-ex 
A. (cont'd.) had one mesothelioma, but that 
mesothelioma had actually been exposed to crocidolite and didn't 
5| belong to the main chrysotile cohort. So there were no cases, but 
the studies have been very small ones and were not definitive. 

So it seemed very important to examine large 
chrysotile...cohorts of persons exposed to chrysotile in manufacture, 
and because I thought it would help to have a contrast, I took these 
two factories belonging to Raybestos, the one company which had 
10) manufactured only chrysotile, and so that I would study another 
factory in exactly the same way, I decided to study their large 
third factory, which was the Mannheim plant. I thought it would 
be more helpful to be able to look at both mesothelioma and lung 
cancer exposure response in these three plants. 

46 As I say, the interest was particularly as far as 
mesothelioma was concerned. Then having started to study this 
factory, I then found Dement had started on the same plant, and 


I found that the other NIOSH group had started also on the 


to restudy the Mannheim plant and to look at exposure response, 
but they are in the middle of doing that now. 

20 But the third factory hasn't been studied by 
anybody, so that is\@ very similar factory to the one that 
Newhouse has reported recently in England. 

Q. My last question is switching gears. Yesterday 
in testimony we had a suggestion that the Commission should 
consider setting a standard for asbestos mining should mining 
happen in Ontario again, based on midget impinger sampling, plus 
fiber sampling, but because of the epidemiology...and I note in 
your and your husband's 1974 paper there is the suggestion on tab 
two, on the first page, that in the absence of epidemiological 
findings_based on fiber counts, and lack of a satisfactory means 
of conversion, particle counts should continue to be used for 


GOnNtErO! in industry. 
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Q. (cont'd.) Now granted, that's some time ago 
that you wrote that, but I am wondering whether you would still make 
that recommendation today. 

A. Well, it seems to me that the membrane filter 
is a very considerable advance, but on the other hand it doesn't 
give us information which we are able to relate to previous studies 
which had to be based on midget impinger. What would be wrong with 
doing both methods of...doing monitoring both with an impinger and 
with personal membrane filter? 

I mean perhaps it's expensive, but it does seem to 
me that it would be valuable to have the midget impinger information 
to be able to make comparisons, in view of all this discussion 
about conversion, with previous studies. 

MISS JOLLEY: Thank you very much, Dr. McDonald. 

DR. DUPRE: Thank you. 

Mr. Hardy, might I suggest that perhaps we take our 
little break now and then you and the Commissioners will... 

MR. HARDY: Fine. Fine, let's do that. 


THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


DR. DUPRE: Mr. Hardy, will you proceed, please? 
MR. HARDY: Yes, sir. 


CROSS-EXAMINATION BY MR. HARDY 


QO. Dr. McDonald, we have had a lot of discussion 
about what you are going to be doing with the exposure information 
at the Charleston plant in South Carolina, which is plant A in your 
preliminary report which is tab fourteen. I'm curious to know what 
Sontvot exposure calculations you were planning to conduct with 


respect to the other two plants in that study - plants B arid: tC). 
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QO. (cont ds ‘Coutdmyou tell us what you are 
planning to do with the exposure information there? 

A. I was planning to do exactly the same as in the 
Charleston plant, as far as I can, because the purpose of studying 
the three plants was to try to make a comparison between the 
three. 

The Mannheim, the data are probably rather similar, 
Due Tt 16 compiilcatea Dy tne race’ that Chere’ s mixtures of 
10| amphiboles and chrysotile. I just don't know quite how I'm going 
tO be able to deal’with that. Buccthe Connecticut pliant, at the 


moment we've got very much smaller numbers of environmental 


measurements, but we are just going to have to do the best we 
can with those. 

The range in a friction materials plant doesn't 
i appear to be quite so big. 

Q. Could you maybe give us some idea of how much 


raw data in terms of measurements you have at the two plants? Why 


don "trwe start Lirstawith vyOur Pleht bein Suratrords: 
A. Well, I'm still trying to get the environmental 
20 measurements - any more that they may have. There are several 
studies in the...several sets of measurements in the 1930's, made 
by Metropolitan Life, there are a few sets of measurements made by 
the company, but very, very little, and then there is at the moment 
rather a big gap until the more recent measurements. We have since 
about 1950, but not very much between. 
25 But the measurements are distinctly scanty. 
QO. One of the things that I know Newhouse and 


Berry did with the friction plant that they recently studied in 


England was to attempt to simulate conditions in that plant in 


previous years. Have you considered doing that at chaise ilant an 


Stratford? 
A. I haven't considered doing that. But I think 
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A. (contd.) we should talk to Skidmore, who was 
responsible for the environmental side of that study. 


5 QO. You mean Skidmore who worked with Newhouse 


and Berry? 

oe eo 
QO. I gather you think that that sort of simulation 
| might be a useful way to determine what exposures were in the: past? 

BR. tL think it.might wel] be. In fact I think 
| that simulation might well give us some further information on the 
| other plants, too, on the textile process, and the Mannheim plant 
| has a combination of friction and textile. 

Q. Could you just give us some idea of raw data 
on exposures exists at the Mannheim plant? 
15° A. Very similar to those at the Charleston plant. 

| On the whole, they are a slightly higher level, but I havenit 
really gone into any detail on this, and on the possible mixtures 
of amphibole and chrysotile in the different department. 

Q. I gather from what you say then that there 
| are considerably more measurements existing for the Mannheim 
“at plant than. for the Stratftord plant? 

A. XES. 

Q. When you told us before that you would hope 
to have some results within the next year, does that mean results 
for all three plants, or just results for the Charleston plant? 
25 A. Oh, I hope to have results from all three 
plants, but they will have to be based on the best I can do in 
the way of the environmental measurements that are available 
between now and early next year. 

Q. Another subject I wanted to talk to you about 
stems from your series of articles where you identified mesotheliomas 
30/ in North America, and perhaps if we look at tab ten, which is 


I think the most recent of those articles, I wanted to clarify 
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Ou. “contwds). “one™ pointe. 

As I understand what you did, was that through 
contacting pathologists both in the United States and Canada, you 
attempted to identify all of the mesothelioma deaths that had 
occurred in recent years? 

A. Well, for the United States I only attempted 
to obtain deaths in 1972. For Canada I have been doing it at 
| intervals since 1966. 

10, Q. Then once those deaths were determined, one 
of the things that you further tried to determine was whether 
the individuals had had asbestos exposure during their lives? 


A. Yes. The’ method of the’ study was to match 


the case with a control, with some other cancer which had caused 
_ metastases in the lung, and to send out interviewers to locate 
1S families and give them exactly the same questionnaire - not telling 
| the interviewers which the cases were and the controls - and to 
get in that way as comparable an occupational history as we eould. 

But of course, a retrospective occupational 
Mastory isn't necessarily, certainiy, an incomplete one, but one 
en hoped that it was similarly incomplete in the controls as in the 
cases. 

QO. I think table two, page 1652, provides some 
of the results of that questionnaire survey. Am I reading that 
table correctly when I look at the column labelled ‘unlikely 
asbestos exposure', which includes then both cases and controls, 
25. when I observe that you found a substantial percentage of 
mesothelioma cases without any likely asbestos exposure in their 
background? 

A. Yes. But actually this table two shows the 
results expressed as the...as having done jobs which were 
categorized definite, probable, possible and unlikely, by various 


30 : 
experts in the United States and Europe and Canada, but in fact 
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A. (cont'dl)) that wasn't our main analysis.” ‘That 
was just showing what the results were using that method. 

In fact, we thought that the better method was to 
select out occupations as you see in table three, which had been 
reported associations with mesothelioma, and so instead of taking 
the probable, possible and so on, we in fact think that this 
table three tells us morevin that..but you will still see that a 
lot of cases had done none of these jobs that were reported to 
190| have been associated with mesothelioma. 

Q. I guess if we are looking at table three, 
then in particular we are just talking about the hundred and one 
male cases who are listed across from category G - none of the 
above? 

Ae Thate s-rigne. 


15 Q. From whom you were able to identify no 


previous occupational exposure to asbestos? 

Ae Yes. 

But also you could add on that category F, which 
were other jobs which had been listed by these experts as being 

” possible, at least, exposure to asbestos, but whose jobs didn't 
fall into these more-definitely-associated-with-mesothelioma jobs. 

So you can say that a hundred and fifty six of 
the three hundred and forty-four men, male cases, did not work 
in one of these trades that were associated with mesothelioma, 
compared with two hundred and sixty-six SOncrols. 

25 O. Is it fair, to say, based on this sort of 
evidence, that there are, in the general population, mesotheliomas 
occurring which appear not to be attributable to asbestos exposure? 

A. Yes. We have come to that conclusion froma 
number of different pieces of evidence. One is that these cases of 
mesothelioma were reported by pathologists before the industrial 


~ exploitation of asbestos could have caused mesothelioma. 
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A. (cont'd.) You do find when you do national 

surveys of mesothelioma, a very large proportion that other studies 

5 have found, apart from ours. There have been a substantial 
proportion of people who have not apparently had any exposure to 
asbestos. 

Q. Isn't it true also that there have been 
clusters of mesotheliomas found in various towns in Turkey, which 
have been attributed to fibers other than asbestos? 

» Aw) TNAG Se clue. 

Q. So that I would gather then that one of the 
things you have found is that there is probably some sort of general 
background rate of mesotheliomas for which we really don't know the 
cause? 

ae A. Thateevtrue. 

MR. HARDY: I don't think I have any further 
questions. 

Mr. Chairman? 

DR. DUPRE? . DE. -Wiren? 

DR. UFFEN: Just one that's somewhat related to 

207, this. 

In your tab number eleven, we were earlier on 
looking at table one on page sixty-five, down at the bottom of 
the table it says, it lists seventy-two cases from other 
occupations. 

THE WITNESS: I'm not guite with you. What page? 

a DR. UFFEN: It's page sixty-five, table one. 

THE. WLINDSe. olor ee moO bmUabs . 

DR. DUPRE: Lt soda. 

DR UFEEN@s JU SOLLys, V Le Sn O15. 

z THE WITNESS +) 1675.2) -Al LoS aone. 
30 DR. UFFEN: When you wrote to the pathologists and 


identified all these things, it says: 
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DR. UPFEN: (cont’ ds) Ps20ccupationaltand 
residential histories were obtained for most 
Of theme 


How was that done? How were they classified? 
Like, were they classified as electrical workers, housekeeping... 

THE WITNESS: What exactly was done was as full an 
occupational history as possible was taken, so that the interviewer 
would ask the relatives or friends what the person did when he 
tert School, and” try to find out tne actual” job and thesindustry 
within which this job, in which he -dida this’ job, atid try to get 
the years in which he was doing this job, and go right through 
his life history in that way. 

It was similarly for residence. We asked them 
where they were born and the changes of residence, and we asked 
the people to classify them as a very rough and ready thing, as 
Webam Or rural; 

DR. UFFEN: Would it be safe for me to assume, 
or perhaps you could put in a more positive way, of all those 
different occupations would any of them have had, say more than 
five cases of mesothelioma, or more than one? 

THE WITNESS: I don't understand what you mean. 

DR. UFFEN: Suppose in the 1972 other occupation 
cases there were some electricians. Would there have been, say, 
more than five electricians or five plumbers, or would any 
occupation have had more than one case? 

THE WITNESS: Well, they would be groups of 
different sizes, and that's eighty-eight cases in all. 

You are referring to the first column of cases? 
Or any particular... 

é DR. UFFEN: 1960 to 1978 total cases... 

THE "WITNESS: "On; total cases? Yes. 
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DR. UFFEN: See the figure seventy-two? 
THE WITNESS: Seventy-two. 
5 DR. UFFEN: All I'm trying to find out is, 
apparently eight in shipyards is significant. What would be 
considered insignificant? 

THE WITNESS: Well, this...i1t. wasn’t that the 
eight was considered significant in shipyards. It was that these 
| were the occupations which have been reported to be associated 
| with mesothelioma, so the occupation was selected. 

| DR. UFFEN: I guess what I'm getting at is, is 
| it possible that there are some other occupations associated with 
mesothelioma that haven't been recognized up to that time, and 
which ought to have? And if so, how many cases would you @cide 
15. was Significant? 
| THE WITNESS: Right. Well, could I answer that 


| 

~ 4 : p ; : 

| in the other paper, the Malignant Mesothelioma in North America, 

| because that's a bigger series and it shows you more how we did it. 


DR. UFFEN: Okay. 


THE WITNESS: I didn't do that in the Quebec study. 

aad Pe Pecan, tan, tse Ol; Len. 

DR. UFFEN: Which tab are we on now? 

THE WITNESS: Ten. 

You see, we selected these occupations which are 
the same as those you'll see under the Quebec, in the Quebec paper: 

25 insulation, asbestos production and manufacture, heating trades, 
shipyards, construction industry. 

Then we have a group of the other jobs that were 
listed in...actually it was Selikoff's list which he had built up 
to identify jobs that he thought entailed asbestos exposure. 

: Then we have a group of other occupations. 
30 Now, you'll see in table four that we have 
a. 
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THE WETNESS :f Veontt depres puts outs&. I'm just trying 
to think how they were...we have put out all these occupational 
groups that were industrial jobs, and we have excluded things like 
domestic work, professional work and so on. So anybody with an 
industrial job came into this classification having taken out all 
the people in those categories I have just mentioned above. 

This enabled us to look to see whether there were 
any other occupations which might have...one might suspect of 
causing mesothelioma, and you would look for an excess of cases 
Over controls. Well, there was a small excess, but they were 
very small numbers - a factory making rubber products - but, you 
know, there wasn't anything to hit you in the way of an excess 
among the cases, which you would expect if there were other easily 
recognizable jobs that were likely to give rise to mesothelioma. 

DR. UFFEN: I may be stubborn on those things that 
don't count, but factories making rubber products - one of the 
things they do in a rubber product is they powder them with talcum 
to keep them from sticking. 

THE WITNESS: Yes, very well. 

DR. UFFEN: I used to do it years ago, so 1... 

THE WITNESS: Your talc or tremolite cases would 
bess .atecoudd bes 

DR. UFFEN: I'm getting worried. I want to make 
it to eighty-five. 

THE WITNESS: I found it of some interest that 
we didn't find any evidence there of garage work, which might 
have entailed brake lining exposures, giving us any excess. But 
a negative finding doesn't really mean very much. But there 
wasn't anything positive. 

7 DR. DUPRE: Dr. Uffen, the Chairman's only concern 


is that you make it until the time our report is due. After that, 


you are on your own. 
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- 104 - McDonald, cr-ex 
DR. UPFEN:  E’m not’ sure I'll. last that Long. 
I only hope to make it until I'm eighty-five. 
5 DR. DUPRE: Dr. Mustard? 
DR. MUSTARD: A couple of areas I would like to 
explore and I'll be doing it with some difficulty... 
THE WITNESS: I'll be answering with some 
Ai GcCuccy. 
DR. MUSTARD: ...because of large elements of 


10} ignorance and uncertainty about the total dimensions of the data, 


but why not take tab thirteen and look at table two, and reflect 
on the data you so neatly put together there. 

As one looks at it, one can ask a variety of 
questions, and I realize it is set up foravery specific task of 
Fr looking at the ratio of respiratory, digestive cancer to 
mesothelioma, but it's fascinating to see the size of the cohorts 
traced, and the number of deaths. You suddenly get a perspective 
that you never had before...at least we've never had before. 

THE WITNESS: Rather pathetic, isn't it. 

DR. MUSTARD: Then you come to this question 
20 about numbers, and one wonders a little about the interpretation. 

The second thing that comes up, of course, is a 
wide range of exposure histories in these numbers. Some of them 
are a group of four hundred people with intense exposure, and 


some of ten thousand with a range of exposures. 


But if you go through it, recognizing those 
25 limitations, some things startle you - at least startled me - 
and maybe you could help me sort them out. 

For example, if I take the two chrysotile mining 
studies - take the three chrysotile mining studies - you have 
about one cancer death in excess of what you expected, for 
two hundred people in the cohort. 

That's an approximation, but that's about what 
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= kOe McDonald, cr-ex 
DR MUSTARD:) (cont td. jis i t wosks, out. co. 
The Nicholson study is one to thirty, and that's 


perhaps in keeping with the fact it's maybe a much more-exposed 


: cohort. I suppose that would explain it that way. 
THE WITNESS: A subcohort of our cohort, and 
comparing them they are exactly the same for the same exposures. 
DR. MUSTARD: Yes. So that explains that one. 
Then I come to the one from Rubinno, and there 
10 are no lung cancer deaths in that one. That's good and I 


suddenly sort of say, well, what was going on in that study. That 
stands right out and...is the exposure different or what happened? 
Or did they all smoke fifty packages of cigarettes a day and maybe 
you couldn't show anything else anyway. Do you know? 

THE WITNESS: Well, I'm speaking off the top of 
5) my head, but I think they did have a log of lung cancer and a lot 
of smoking in thatiipart.of<taly.. 
Well, they had a lot of lung cancer in that area, 
and I think that's the way the expectation is calculated. 
| DR. MUSTARD: I see. | 


oa I'm going to. skip the next .two, particularly talc, 

because my colleague asked questions about that, and skip...because 

I'm not interested in talc on babies, I'm not a pediatrician...turn 

to the crocidolite mine and I would be fascinated to know whether 

the misprint is in the twenty-two point six or in the five point four. 
THE WITNESS: I would too. 

25 DR. MUSTARD: Because if the misprint is on the 


twenty-two point four, then the lung cancer incidence is one to 


about eight hundred. 

Now, with crocidolite, which is the only...I guess, 
crocidolite mining operation...and that's a very large cohort of 
people, and that stands out and I wonder if you probe that what you 


might find. 
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THE WITNESS: One of the complications about all 
these is the length of observation, and have the people lived to 
5| the time in which they get lung cancer. 

DR. MUSTARD: So the only two that really look 
attractive are the McDonald study and the Nicholson study, because 
they reasonably stand out and they really do demonstrate the 
exposure history phenomenon in terms of selecting the cohort. 

But still recognizing all that, I find it 
10} fascinating whenI sort of look at the lung cancer question. 

Then when you go down to the Newhouse and Berry 
1979 study, which is a mixed exposure, there they have about one 
lung cancer per fifty people in the cohort. 

Then I was trying to rack my brain as to what the 


next one represents, because in the eight thousand cohort they have 


a virtually no lung cancer. 

THE WITNESS: Well, that's this latest friction 
material plant that Newhouse and Berry studied...largely chrysotile, 
but they had crocidolite for a limited period. So it had to go 
down as a mixed exposure. 

20 DR. MUSTARD: Theyhad eight mesotheliomas reg Bey 

THE WITNESS: They had eight mesotheliomas, all 
of whom were exposed to crocidolite. 

DR. MUSTARD: But the lung cancer, you know, 
again you may say that maybe the exposure history, ow Long they 
were exposed...but my problem as I go through this and look at 

2 these things... 

THE WITNESS: Yes. Well, in friction materials 
plants the exposure levels are generally quite low, andes LOG, OF 
the process is wet. There are certain processes which, in 
preparation and in...there is a dry friction material process, bur 

30 they are the minority of the people that are doing this. 


DR. MUSTARD: Okay. That helps me a ltteer bit 
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DRIMUSTARD:s “conte O.)) .with Chat. It doesn't 
help me with the ones that have large cancer rates, for example 
the Henderson and Enterline study looks like it's...again, I 
Calculated what it was working at, but it's a much higher 
Proportion. 

THE WITNESS: Yes. You see, I'm afraid you have 
to recognize that this is an awful hodge-podge, the Henderson 
and Enterline study is a retiree study in which they have 
eliminated people before sixtyfive, and in fact that was why 
they had they had very few mesothliomas, because they were losing 
them before sixty-five. 

DR. MUSTARD: So one could sort of take this 
epidemiological work - admittedly it's a hodge-podge - but in 
a sense you could probably start shifting them around and come up 
with some relatively interesting perspectives. 

In other words, there are obviously going to be 
a number of variables, but I think you are helping me sort it out. 

Has anybody done that? Has anybody just taken 
all this and looked at them from the standpoint of exposures, 
cohort, how long they have been exposed, and try to sort of look 
at what the data means in terms of the different studies? 

What I'm trying to get at is, we had an 
epidemiologist speak to us in October or November, by the name of 
Sackett, who tried to tell us that when you are looking at 
epidemiological data it's all basically weak, but what you start 
to look for is consistency in observations to give it strength. 

My problem is, how do you take all this and try 
to just shift it around so that you are looking at oranges and 
oranges in each of the sectors, and see if the oranges and the 
apples and the thumb tacks have some degree Of consistency. 

THE WITNESS: Well, I mean, as you rightly say, 


this table was put together for one specific purpose, and that was 
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THE WITNESS: (cont'd.) to look to see whether 
there was any way of estimating the mesotheliomas, the number of 
5 mesotheliomas...well, sorry, the proportion of lung cancers which 
were attributable to asbestos, by looking at the ratio between lung 
cancer and mesothelioma, and it would be only by taking out the 


studies and doing a comparison...now, Nicholson did a paper for 


the Swedish government - I don't know whether you saw that paper... 
DR. MUSTARD: Yes, I have. 
” THE WITNESS: ..-in which he did try to do this 
epidemiological-type analysis. I don't think that it was always 


as objective as it might have been, or even as accurate as it 
might have been. It's very difficult to do this, but that has 
| been the approach. 

DR. MUSTARD: Let me just say one other thing 


bay from looking at this. The insulation mixed, in terms of your 
ratios, just from my elementary course in how to appreciate the 
data in this sort of thing, shows a remarkable consistency, 
doesn't it, in your ratios that insulation using mixed fiber... 
THE WITNESS: . Yes. 
20 DR. MUSTARD: ...you really do show a very 
good relationship, or a consistent relationship I should say... 
THE WITNESS: With excess lung cancers. 
DR. MUSTARD: ..-.in mixed insulation. 
THE WITNESS: Yes, yes. 
DR. MUSTARD: That's a remarkably consistent 
22 relationship? 
THE WITNESS: Yes, it is. 
DR. MUSTARD: Well, that helps me a LiGctle bre 
on that problem. I don't think that this Commissioner, anyhow, 
| will become an expert on how to sort all that out, but I'm very 
30 grateful for being confronted with that table and all the questions 
| it raises, as well as the points that you tried to make. 
= 
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THE WITNESS: Well, I understand that a lot of 
epidemiologists are baffled by this. I understand that Professor 
5} McMahon from Harvard has been looking at the question and finds it 
ali very difficult to draw econclusions,. I don't think you are) alone. 

DR. MUSTARD: Now, could I go back to tab fifteen? 
And I would like to ask some questions that in a sense have been 
covered, but I want to see if I can make certain I understand 
exactly what has been done in the study. 
ie First of all, the samples were sent to you by 
aupeathnologist, 1s that correct: 

THE WLINESS >) Thats COLreCE. 

DR. MUSTARD: Who was asked to send another sample 
as a, CONtTOL? 
15 THE WITNESS: No. The controls were the carefully 
selected controls that we had in our study. Somebody visited, 
myself or another colleague who was working on this project, ~visited 
each hospital and collected information about the cases of 
mesothelioma, and at the same time selected from the pathology 


files a control matched for age, for period in which the death 


20/ occurred, the sex, and we selected cases of pulmonary metastases 


from some tumor outside the chest. 

So this was a case in which there wouldn't be...a 
control in which there wouldn't be any reason to think there was an 
association with asbestos exposure, because there was a mixed 
group of different primary tumors. 


25 
DR. MUSTARD: And there was convincing evidence 


that the primary was somewhere else? It wasn't case Of a. lung 
Gancer.... 
THE WITNESS: The primary was identified...no. 
~ DR. MUSTARD: ..... Metastasizing to another site? 
30 THE WITNESS: No, they were all identified primaries 


outside the chest. 
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DR. MUSTARD: Now, I'm sure you are aware that 
if you take a cancer, particularly a relatively undifferentiated 
one, and send it to five pathologists, there is a reasonable 
probability you will get three answers? 

THE WETNESS: Wes. 

DRea UEFENG eaNot faye? 

DR. MUSTARD: Pardon? 

DR. UFFEN: . Not. five? 

DR. MUSTARD: No, I'm talking about three. 

I don't know if that would be a problem or not, 
but it's a bit worrisome, in other words, how completely one can 
exclude that the primary does not belong, that it's secondary 
someplace else. 

THE WITNESS: What are you talking about? The... 

DR. MUSTARD: I'm just trying to make sure 
that the control, which was a secondary tumor in the NE Dhane ir wielay=n a 
the probability of that in your mind is perfect, that none of 
those cases could actually have been a primary in the lung that 
had a secondary in another site, in which the pathologists had 
reversed the process - an experience I have hadwin my Litetime. 

THE WITNESS: Well, I wouldn't exclude the 
possibility there might have been one, or there might have been two. 
But these were pretty clear cut, you know, real tumors, gut 
tumors, and I don't...I think it's very unlikely that there could 
have been more than one that was incorrect. 

DR. MUSTARD: Okay. 

The second question to this, when the individual 
examined the tissues to make the fiber estimates, they identified 
the fibers on thediameterlength ratio question? 

: THE WITNESS) »«Yes:. 
DR. MUSTARD: And then they did an analysis to 
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DR. MUSTARD: (cont'd.) try and determine fiber 


THE WITNESS: Yes. 

DR. MUSTARD: Did they record any other information 
about the fibers? 

THE WITNESS: Well, I think Pooley has recorded 
the length and we've never gone into this. We've never looked. 

I think he has something on the length distribution... 

DR. MUSTARD: Length and diameter? 

THE WITNESS: It's possible. I'm just not sure. 
But we haven't analyzed this. We've only just, so fare done, this 
type analysis and weren't taking account of the length and the 
diameter. 

DR. MUSTARD: Because that now takes me to table 
one, again tab fifteen... 

THE WITNESS: In where? 

DR. MUSTARD: Tab fifteen. It's the same tab as 
you were in. 

THE WITNESS: Oh, yes. Table...oh, I see, that 
one. . Yes, I've got it. Yes. 

DR. MUSTARD: Let me see if I have got a grasp of 
this table now. For the males there are seventy-six controls and 
seventy-six individuals with mesothelioma. 

There has to be a misprint then under arthophyllite, 
because I think it adds up sixty-six, and I presume there's either 
sixty-one or twenty-three POX eke 

THE WITNESS: Yes. 

DR. MUSTARD: Is that correct? 

THE WITNESS: That's fair. It's awful. 

a DR. MUSTARD: Well, at this Commission there's 
time to add up when we are sitting up here. We like to show that 


some of us can add. 
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DR. MUSTARD: (cont'd.) Now, one of the things 


that I guess I get the information from table two, is a tissue could 


sa have chrysotile and amosite and crocidolite init, or could. just 
| have chrysotile in it, by looking at the distribution of the table. 
If I go to table two, I think there are twenty-nine 
| of those sixty that are listed there - I think that's what the 
| addition comes out to - that had either amosite or crocidolite in 
if them, more than one by ten to the sixth fibers per gram of dried 
| lung? 
| THE WITNESS: These are not exclusive groups. 
| DR. MUSTARD: That's what I'm trying to get...1 
see. 
THE WITNESS: The person could have been in more 
15 than one of those occupations. It's stated in the text. 
: DR. MUSTARD: What I'm trying to get at, really, 
| is that - back to table one - that the...as I add up the cases, 
| 27m trying to determine of your seventy-six samples, how many of 
them had only chrysotile fiber alone in them. 
Is that true for any of them? Can I make that 
sl calculation somehow or other? 
| THE WITNESS: Had only more than one million fibers 
of chrysotile, only? Yes. Well... 

DR. MUSTARD: Well, if we wanted to say greater 
than ten? Greater than ten? 

25 | THE WITNESS: Greater than ten? 

Well, there are only twenty-six cases, or 
twenty-seven cases. 

DR. MUSTARD: There's twenty-seven cases, and 
what I'm trying to say is, I go down to the right now, does that 
mean I have some mesotheliomas with only chrysotile in the lung? 

30 THE WITNESS: There would be some, yes. 
| 
iba 
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THE WITNESS: (cont'd.) I can tell you the overlap 
situation on the amosite and crocidolite, and)in fact ateis stated 
ity che text. 

DR. MUSTARD: That's right. 

THE WITNESS: There was one man who had only 
crocidolite, and therefore fourteen had amosite and crocidolite. 

Therefore, taking away the amosite people who 
had more than one million fibers, there were twenty-six. So twelve 
had only amosite. 

DR. MUSTARD: Okay. Twelve had only amosite, nothing 
else? 

THE WITNESS: Oh, no. They had some chrysotile, 
probably, as well. 

DR. MUSTARD: Okay. 

Well, let me ask the other question, pose another 
hypothesis that one might put forward from table one, because Il 
guess with most data as a scientist you are trying to thanikstot 
an alternative hypothesis, and some of them are pretty crazy, and 
this one I'm sure will sound like that. 

But the one fiber that stands out as being in 
these lung tissues, including the controls, is chrysotile. 

THE WITNESS: Correct. 

DR. MUSTARD: Now, the hypothesis that this 
suggests that chrysotile may not be important is based on the 
fact the control shows essentially the same distribution. 

But suppose that the fiber dimension in the 
eontrols was significantly different from that in the case, and 
suppose I wanted to build an argument that in effect the fibers 
in the controls are indeed chrysotile, but they are of a dimension 
which is different from that which is associated with the cause 


of mesothelioma, and the fibers in the cases are indeed of that 


dimension. 
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DR. MUSTARD: (Cont "d.). ‘I would take rt, on tne 
basis of the information you have given me, that's a tenable 
hypothesis. It may be very unlikely, but it's a tenable hypothesis 
at the moment because there is no evidence against it, and the 
probability of my being right is zero, but 

THE WITNESS: Well, I mean, what we are looking 
at here is the fibers inthe lung tissue, and I mean, even if you 
are...it is possible that you could get that difference, but then 
you would have to further and say well thet 15 likely Co ve: the 
same in the pleurae as it is in the lung. 

DR. MUSTARD: I realize that the next thing is 
to go and collect the pleurae and redo the whole analysis, that 
one could? 

THE WITNESS: Yes. 

Well, I think we ought...I must Pooley to do an 
analysis of these by fiber size. 

DR. MUSTARD: Because one line of evidence that we 
have heard is that the dimension of the fiber was very important 
as to where it distributes itself in the pulmonary tree, and that 
this maybe be important as to whether the fiber then penetrates 
the tissue and works its way through to places like the pleurae. 

The reason I bring that forward...and. I’m not 
sure that you were surprised to see the amosite and crocidolite 
distributions...but I would have thought that they would have 
been a bit... 

THE WITNESS: Well, I was rather surprised. 

DR. MUSTARD: ..stronger than they are. 

THE WITNESS: Yes. 

DR. MUSARD: Particularly in light of the other 
nagging thing that worries me about this table, and that is what 
I had begun to conceive as being a fact, and it may Stiu. pe a Lact, 


ana that is that among these fibers, chrysotile is the one that 
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DR. MUSTARD: (cont'd.) tends to disappear from 
lung tissue, that either the Ph affects it or the clearance 
mechanisms get rid of it. 

In a sense, if one is building an association 
between other asbestos fibers and mesothelioma, and chrysotile 
was supposed to be the one that's cleared, I find the relationship 
they show in this table surprising. 

Is that unreasonable, to be surprised at that? 

Have I made myself clear about my problem in 
terms of the clearance story and the associations that are here? 

THE WITNESS: In “terms of the fact that a large 
proportion of the chrysotile that is inhaled is exhaled, goes 
out again, you mean? 

DR. MUSTARD: No, and also I think we have been 
under the...at least I have been under the belief, which is not 
to include any of my colleagues in this assumption...I have been 
under the belief that chrysotile: fibers tend to disappear, with 
time, from the tissues. They are either cleared from the tissues 
during the years that the macrophages can handle them, or they 
undergo dissolution because of Ph effect, or something along this 
line. 

THE WITNESS: Yes. 

DR. MUSTARD: And because of that information, 

I again would have expected here to find the chrysotile content 
to be less than that for the other fibers —- particularly” rn 
association with mesothelioma. 

THE WITNESS: Well, I think that in fact when 
you think that moré than ninety-five percent of the asbestos 
that is used is chrysotile, you expect to find a lot more 
chrysotile in the lungs. 

I would also say that you know that the chrysotile 


goes out to the pleurae. You know that there must be a lot of 
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THE WITNESS: ((Ccont.d.) chrysotile that) goes out 
to the pleurae. I mean, how otherwise do you get the pleural 


thickening that you get when a person has been exposed for a long 
period Of time. “It%s related particusar.y to the Llencth of time 
Since first exposure. 

DR. MUSTARD: So the argument would be that 
because there is much more chrysotile used, that indeed these 
are low figures and maybe one percent of what might have been 
available if you had meaSured it at the right time, and for 
the other fibers it may be ten percent or twenty percent? 

THE WITNESS: Well, I think they are coming in 
and disappearing all the time, probably. 

DR. MUSTARD: It's very interesting. 

THE WITNESS: Yes. I thinko it sa tou or 
Snrysocile ian the: fungs: 

DR. MUSTARD: Now, let me move to the next point 
that comes out of that. 

The controls contain a fair amount of chrysotile. 
Indeed, it looks to be remarkable comparable to that of the cases. 

Do you have any views as to why the controls have 
acquired that much chrysotile? Assuming that it comes in and 


is cleared, it is suggested the controls, who presumably...maybe 


you have checked this...did not have an exposure history to 
asbestos. I'm making that assumption, and may be a wrong 
assumption. I find it surprising that they are so comparable. 


THE WITNESS: Well, quite a lot of the controls 
do have an exposure history to asbestos. I mean, the exposure to 
asbestos, occupational exposure, is very common and it's shown 
in the Mesothelioma in North America. It gives you a picture of 
the amount of exposure there is to asbestos in the controls. 

‘ I think thatiacwts, Gilet cule toureconciie this 
equality of content, of chrysotile content, in cases and controls 


because you would expect that even tf£-1 assumed-that, as I.do, 
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THE WITNESS: (cont'd.) that amphiboles are the 
| main trouble in causing mesothelioma, you would expect that they 
5| would have got more chrysotile than did the controls because they 
| got,it at.the same time as the amphiboles. 


You saw that we had looked, in this last table, 


to see whether there was a difference between the low amphibole 
and the high amphibole in their chrysotile content, and we didn't 


get anything out of that. That all looked equal. 


a DR. MUSTARD: You see, I would have expected 
| the chrysotile control distribution to be shifted downward compared 
| to the cases, in that table one. That would have been my 
| expectation. 
THE WITNESS: Well, the study was...at the same 
$e) time as Pooley analyzed these, he analyzed a case control study 


of mesothelioma from the United Kingdom, and he found essentially 
the same result. Or if anything, it was«the other way around - 
that the cases had less chrysotile than the controls did. 
They weren't as carefully matched controls as ours were. 

DR. MUSTARD: This then raises me to my other 
20| far-out hypothesis on looking at this data. 

Each one of us responds differently to an injury 
stimulus. I guess we escape, in explaining it, in terms of 
genetic variation among human beings. 

Could one not formulate the hypothesis that people 
can indeed inhale chrysotile fibers and have a high lung content 
cs and that only those that are genetically susceptible would be the 
ones that come down with malignancy, and therefore you could indeed 
have people who had essentially the same chrysotile content in their 
lungs and only group of whom will have tumors, and the other group 
will not, because of genetic variations. 

I realize there may be be absolutely no evidence 


30 
to substantiate that fact, but there are other examples of it in 


biology. 
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THE WITNESS: Oh, I certainly agree, and I'm quite 
sure that susceptibility is very different. 

But how do you explain the fact that you do get 
a difference between cases and controls in the amphibole content, 
whereas you don't in the chrysotile content? 

DR. MUSTARD: I was looking at those differences 
and I agree that they are there, but then I am troubled by my 
other problem - that the...and obviously this is a feel for what 
the content of fibers in the lung tissue really means...and it may 
be that less than one amphibole fiber per gram of tissue is 
biologically a very significant quantity in terms of its effect. 

Tf that’s the case, then 2 think one could quite 
easily interpret it the other way around - and that is indeed 
it is the amphiboles that are important. That, for example, as 
you said, that you need a thousand fibers of chrysotile to kick 
the cancer system into action, per gram of tissue, and you only 
need one of the amphiboles. mhene lo think the distripucion,;. 21 
you had it, would be fitting it in, in other words, in terms of 
the impact on he tissues, and I think that is certainly an 
equally plausible hypothesis. 

THE WITNESS: I think there are plenty of 
hypotheses that are plausible, based on all this data. But to 
me, if you put together the tissue, this information about 
amphiboles with such cohort studies as we have with persons exposed 
to different fiber types, it does have a certain...it does have 
some consistency. 

DR. MUSTARD: But I guess really the thing that 
we now are enormously dependent upon is the item of research 
you have been discussing most of the afternoon and were discussing 
early this morning - further analysis and acquisition of data 


of manufacturing sites in which chrysotile alone has been used, 
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DR. MUSTARD: (cont'd.) because essentially until 
we can build up the same amount of data as we have for the other 
5| area, the weighting is a bit out of proportion in trying to make 
a determination whether the basic data that you have from the 
mining, and the limited manufacturing data, is compatible with 
chrysotile being a lesser stimulus for mesothelioma development. 

THE WITNESS: Yes. 

DR. MUSTARD: But there is that uncertainty in 
10| the manufacturing data, that the bulk of the data is from the 
mixed and we really don't have the same weighting of chrysotile 
evidence. 

THE WITNESS: Right. 

DR. MUSTARD: Is that a fair interpretation? 
m= THE WITNESS: Yes, it's a fair interpretation. 
It's the reason I undertook this study, so l could get some more 
information. 

DR. MUSTARD: Thank youvery much. You have answered 
all my questions and helped me wander through this to sort out the 
possible hypotheses. 

20 THE WITNESS: Yes. I think there are innumerable 
hypotheses, and I think we can just choose our own, that we think 
are the most generally...sort of generally fit the data best. 
That's all we can try to do in epidemiology. 

DR. DUPRE? Dr. Utren. 

DR. UFFEN: Could I ask you a question that just 
ae sort of follows from that? 

In tab fifteen where we were talking about North 


America, both the...maybe I'm just getting lost now...were the 


controls people who had died not of mesothelioma...could you remind 
me how the controls were chosen again? 
THE WITNESS: They were chosen as people from the 


same pathology in files, who had secondary lung or pleural cancer - 
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THE WITNESS: (contd.) lung cancer it was mainly - 
from a known clear-cut primary tumor outside the chest, and who 
were the same sex and age and died around the same time. 

We took the closest person who fitted certain 
Crireria. 

DR. UFFEN: I guess my question as a layman tsa. 
wanted to know what is normal and what is abnormal? Could you not 
40 have the pathologist tell you what is the chrysotile content...or 
take their samples and find out...what is the chrysotile, content 
of people who have died not from cancer, not, from lung, ai iments, 
but from cracked skulls, or something like that? 

THE WITNESS: Pooley has got that data. 

Has Pooley been here? 

15 DR. UFFEN: No. But we have been given references, 
so presumably we can hunt btie 5 Fem 

THE WITNESS: Yes, but you actually have his paper 
that he gave in the same meeting as I gave a preliminary paper 
here. I think it was...no, it was in this meeting, it was in 
the...no, it was in the Lyon meeting. 

e DR. UFFEN: Is the chrysotile content of lungs 
of other people who died of other things of the same order as in 
your table one here, that we have been looking at? 

THE WITNESS: I think that the ...0h,. aear,. | m 
speaking from memory now...I think that in England the chrysotile 
levels were a bit lower than they were in the American population. 


But the..-he certainly had controls who died of 


25 


strokes and things like that, and I don't think they differed 
from the rest as far as I can remember. 
But maybe it would be better to 10Gk rat) une 


paper and discuss it with Pooley. 
ee DR. UFFEN: Thank you. 
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DR. DUPRE: Dr. McDonald, just a couple of questions. 
You...several of your tables, I think, focus on the insulation 
workers, among others...and a number of your papers, for example 


tab eight, comment on the high relative hazard of insulation 
work, and taking an example at random, your comment ONaaelne tay 
eight on page 448, just before the table. 

Now, I just wanted to ask you about one school of 
thought that has come forth in the course of the summer...the 
short, sharp burst of exposure school of thought. 

Do you give any credence to the short, Sharp burst 
hypothesis as perhaps telling us a little bit why insulators as 
an occupational group would show such high numbers? 

THE WITNESS: I think that would only be conjecture, 
because I think we have very little information about exposure 
levels in applying insulation, and certainly when spray insulation 
was used, I feel sure that exposures must have been extremely 
high. 

Certainly epidemiologically we have absolutely no 
means for distinguishing between the short, sharp or the continuous, 
low, and I think you would just be the realms of speculation. 

You see, I think those insulators have probably 
all had pretty heavy exposures. 

DR. DUPRE: One other very minor question for my 
own information. In that same tab eight, as a matter Of Tact, 
you opened the article with a very nice summary, meticulously 
footnoted, of some recent findings about mesotheliomas. 


It's just your last statement Tevet (Gr Wisc 


paragraph which is unfootnoted: 


"There is not a reasonable concern that manmade 
mineral fibers may not be free of risk under 


certain circumstances." 


Do you have a particular handy reference, as you 
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DR. DUPRE: (cont'd.) do in the other statements, 
eps hee 

THE WITNESS: No, there is not a reference atweLL. 
TE"’s just from...it's just because this has been observed in Turkey, 
and because fibers of very fine dimension are being used, that we 
I think it is a concern that they may not be free of risk, but not 
any evidence that they do have any risks #lnerect,ectbereels 
evidence accumulating and it certainly looks as though the exposures 
to date haven't given rise to any trouble...although it's still 
rather a short period of observation. 

DR. DUPRE: Just one last question, Dr. McDonald, 
that is going to take you once again back to tab fifteen, table 
one, and it's going to be the same guestion as Dr. Mustard asked, 
but asked by a very crude layman, who is going to put the question 
this way: One hypothesis that very much ran around this summer, 
from a couple of expert witnesses, was to the effect that chrysotile 
asbestos, because its chemistry makes it less acid-resistant than 
other fibers, is more likely to dissolve in the lung or in human 
tissue. 

Now, to ask my layman's question crudely, doesn't 
your chrysotile fiber countsthat appear in table one, don't these 
counts shake that hypothesis to its foundation? 

THE WITNESS: Well, I suppose that you would...if a 
lot is disappearing and you are still left with this amount, it 
does seem rather horrifying, if that's what you mean. 

I mean, I think that we just don't know what is 
happening to the chrysotile. I think ieepemlikelyethat Les 
disappearing, and therefore I don't feel that this evidence is 
in any way, can be in any way definitively to say this bit or 
evidence: alone couldn't tell you that the risk of chrysotire 


exposure is negligible. 
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THE WITNESS: (cont'd.) But...because of that fact, 
it's just that if it is disappearing fast, then there may well be 


P| some difference in the time at which these cases and the CONE LOES 
were exposed. 
You couldn't take it too far. But you could just 
say that this would be consistent with the fact that chrysotile 
;} wasn't causing a risk})+butothat s*all® 
si DR. MUSTARD: Let me see if I understand what I 


| thought your answer to my question, which is similar to his, was. 

My understanding of your answer in response to 
that guestion is that chrysotile indeed might be disappearing at 
a rate four times as fast as the other asbestos fibers, but 
because there is far more chrysotile used, then you could have a 
15 situation where every amphibole fiber that you inhale, you inhale 
two hundred of chrysotile, and therefore the rate of disappearance 
of chrysotile was, you know, four times of that amphiboles, you 
would still end up with a net higher appearance. 

Did I misunderstand your answer? 

THE WITNESS: No, I think that's true. I would 


20 
agree with that. 


DR. UFFEN: It doesn't tell you what isn’t there. 

DR. DUPRE: Well, indeed I'll try this out on you 
as a layman's hypothesis. I'm looking again at table one, and I 
look at the cases that all had between ten and a hundred fibers 
95, of chrysotile, amosite, crocidolite, and if I said to myself, 
well, maybe there's some of these mixed-exposure cases in there 
in which indeed the mixture to which they were exposed was 
ninety-seven percent chrysotile and three percent erocidoliste:. 

I suvpose that my fiber-dissolution hypothesis 
comes out from this table relatively unscathed, because the number 


30, Gf crocidolite fibers is more than three percent the number of 


chrysotile fibers, and whatever the difference is possibly would 


: 
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DR. DUPRE: (cont'd.) have been dissolved? 
THE WITNESS: It's compatible. 
DR. DUPRE: It's only speculative. 
> THE WITNESS: Yes. 

DR. DUPRE: But it's not lunacy to put it forward? 

So long as I stay outside of...you've got to stay 
away from lunacy. 

Counsel, do you have any final questions? 

MR. LASKIN: No final questions, Mr. Chairman. 

DR. DUPRE: Well, Dr. McDonald, thank you so very, 


10 


very much for being with us today. Welcome back to Canada. 

Given what I hear about some of your timetables 
for your forthcoming studies, it's not unlikely that we may want to 
make sure that we are writing the final draft of our report with an 
15 open line to Montreal, in case you have some results that may 
enlighten us with it. Thank you so very much. 

THE WITNESS: Thank you for having me, and I 
don't suppose it has been of very much use, but I have been very 


happy to be here and I suspect I'm being rather hopeful about when 


T'm going to get results. You have to be hopeful, otherwise 
“ao you may not get there. 

DR. DUPRE: We are also hopeful about a number of 
things in writing the final report. Thank you again. 

Now, I take it, counsel, that we now rise sine 
die or sine die, depending on which Latin pronunciation one 

25 prefers, correct? 

MR. LASKIN: Let's just say that the summer portion 
of the summer school has come to an end and we will resume in the 
fall term. 

THE INQUIRY ADJOURNED THE FOREGOING HAS BEEN PREPARED 
30 FROM THE TAPED RECORDINGS 


OF THE INQUIRY PROCEEDINGS 
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| EDWINA MACHT 
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